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WEST CONTRCL TOWER

ltem 14. Conti nued.

a. Dr awi ngs

The drawi ngs |isted bel ow shall be voided and the acconpanyi ng revised

drawi ngs of the same nunber,
substituted therefor:

C13_01.
C14_01.
C16_01.
c21_01.
c22_01.
C23_01.
C24_01.
Al4_01.
A15_01.
A16_01.
A18_01.
A19 01.
A22_01.
A31_01.
A32_01.
A51_01.
A53_01.
A57_01.
A58_01.
A59_01.
A510_01.ca
AG2_01.
A614_01.ca
S11_01.
S21_01.
S31_01.
S32_01.
S33_01.
S34_01.
s41_01.
S51_01.
S52_01.
S61_01.
S62_01.
S63_01.
S64_01.
S65_01.
S71_01.
S72_01.
S81_01.
S82_01.
S101_01.ca
S102_01.ca
M1 01
M23_01
MB1_01
MB2_01
Mi1_01.
P15_01.
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each bearing the notation "AM #0001", shall be
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SI TE LAYOUT PLAN

SI TE GRADI NG AND DRAI NAGE PLAN

SANI TARY SEVMER PLAN AND PROFI LE

SI TE DETAI LS

SI TE DETAI LS

SI TE DETAI LS

SI TE DETAI LS

FLOOR PLAN LEVELS SI X AND SEVEN

FLOOR PLAN LEVEL EI GHT AND ROOF PLAN
REFLECTED CEI LI NG PLAN GROUND LEVEL
REFLECTED CEI LI NG PLAN LEVELS FOUR AND FI VE
REFLECTED CEI LI NG PLAN LEVELS SI X AND EI GHT
DOOR AND W NDOW SCHEDULE

ELEVATI ONS

ELEVATI ONS

EXTERI OR DETAI LS

EXTERI OR DETAI LS

EXTERI OR DETAI LS

EXTERI OR DETAI LS

EXTERI OR DETAI LS

EXTERI OR DETAI LS

I NTERI OR DETAILS - ENLARGED CAB CONSOLE PLAN
I NTERI OR DETAI LS

STRUCTURAL GENERAL NOTES AND QUALI TY CONTROL
GROUND LEVEL FOUNDATI ON AND SLAB PLANS
LEVELS TWO AND THREE FLOOR FRAM NG PLANS
LEVELS FOUR AND FI VE FLOOR FRAMNG PLANS
LEVELS SI X AND SEVEN FLOOR FRAM NG PLANS
LEVEL EI GHT FLOOR AND ROOF FRAM NG PLANS
STRUCTURAL BUI LDI NG SECTI ON

FOUNDATI ON DETAI LS

FOUNDATI ON DETAI LS

PRECAST CONCRETE FRAM NG DETAI LS

PRECAST CONCRETE FRAM NG DETAI LS

PRECAST CONCRETE FRAM NG DETAI LS

PRECAST CONCRETE FRAM NG DETAI LS

PRECAST CONCRETE FRAM NG DETAI LS

ROOF FRAI M NG DETAI LS

ROOF FRAI M NG DETAI LS

STAI R FRAM NG DETAI LS

STAI R FRAM NG DETAI LS

MASONRY WALL DETAI LS

MASONRY WALL DETAILS

HVAC DETAI LS

HAVC DETAI LS

HVAC CONTROLS

HVAC CONTROLS

HVAC SCHEDULES

PLUVMBI NG PLAN CAB AND ROOF
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WEST CONTRCL TOWER

P21_01.
P31_01.
E11_01.
E12_01.
E21_O1.
E22_01.
E23_01.
E24_01.
E26_01.

E210_01.cal Seq 111 E2.

E32_01.
E37_01.
E38_01.
E41_01.
E42_01.

cal Seq 98 P2.
cal Seq 99 P3.
cal Seq 100 E1.
cal Seq 101 E1.
cal Seq 102 E2.
cal Seq 103 E2.
cal Seq 104 E2.
cal Seq 105 E2.
cal Seq 107 E2.

PLUMBI NG Rl SERS
PLUMBI NG DETAI LS AND SCHEDULES
ELECTRI CAL SYMBOLS AND LI GHT FI XTURE SCHEDULE
ELECTRI CAL SI NGLE LI NE DI AGRAM
LI GHTI NG PLAN GROUND LEVEL
LI GHTI NG PLANS LEVELS TWO AND THREE
LI GHTI NG PLANS LEVELS FOUR AND | FVE
LI GHTI NG PLANS LEVELS SI X AND CATWALK
POAER PLAN GROUND LEVEL

0 PONER PLANS CAB AND ROOF
ELECTRI CAL DETAI LS | NTERI OR
ELECTRI CAL DETAI LS EXTERI OR
ELECTRI CAL DETAI LS EXTERI OR
ELECTRI CAL PANEL BOARD SCHEDULES
ELECTRI CAL PANELBOARD SCHEDULES

cal Seq 113 E3.
cal Seq 118 E3.
cal Seq 119 E3.
cal Seq 120 E4.
cal Seq 121 E4

NFPFONNEPORRWNENRREER

ES11_01.cal Seq 122 ES1.1 ELECTRICAL SITE PLAN
ES12_01.cal Seq 123 ES1.2 SITE COVMUNI CATI ONS PLAN

b. Speci fications

Revi sed sections have del etions indicated by [ AM0001] and bl ank |ine
and additions by underlined text. The sections listed below shall be voided
and the acconpanying revised sections of the sane title and nunber, each

bearing the

DACA63- 00- B-

01000
01320
02220
03201
05400
07551
08700
14240
16263
16710

-- End of

AM#0001

not ati on " ACCOVPANYI NG AMENDVENT NO. 0001 TO SOLI Cl TATI ON NUMBER
0026" shall be substituted therefor

CONSTRUCTI ON SCHEDULE

PRQJECT SCHEDULE

DEMOLI TI ON

STEEL BARS AND VWELDED W RE FABRI C FOR CONCRETE REI NFORCEMENT
COLD- FORMED STEEL FRAM NG

MODI FI ED Bl TUMEN ROOFI NG

BUI LDERS' HARDWARE

ELEVATORS, HYDRAULI C

DI ESEL- GENERATOR SET STATI ONARY 100-2500 KW W TH AUXI LI ARI ES
PREM SES DI STRI BUTI ON SYSTEM

Docunent - -
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Randol ph AFB West Control Tower RAWCT
ACCOMPANY! NG AMENDMVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-00- B- 0026

SECTI ON 01000

CONSTRUCTI ON SCHEDULE
01/ 2000
AMENDMENT 0001

PART 1 GENERAL

1.1 SCHEDULE
Commence, prosecute, and conplete the work under this contract in
accordance with the foll owi ng schedul e and Secti on 00800 SPECI AL CONTRACT

REQUI REMENT cl auses COMMVENCEMENT, PROSECUTI ON AND COMPLETI ON OF WORK and
LI QUI DATED DANMAGES

Commencenent Conpl eti on Li qui dat ed
of Work of Work Danmages
(cal endar (cal endar per cal endar
Item of Work days) days) day
(1) Al Wrk Wthin 10

days after
recei pt of

Notice to
Proceed [ AMF0001] 480 $ 680. 00
(2) Establishnment
of Turf * * S
(3) Landscaping *x * % S

*Est abl i shnent of Turf

Pl anting and mai ntenance for turfing shall be in accordance with
Section 02933 ESTABLI SHMENT OF TURF . No paynment will be nade for
establishnment of turf until all requirenments of the section are
adequately performed and accepted, as determ ned by the Contracting
O ficer.

**|_andscapi ng
Pl anti ng and nmai ntenance for |andscaping shall be in accordance with
Section 02962 PLANTI NG OF TREES, SHRUBS, AND VINES . No paynent will
be made for |andscaping until all requirenments of the section are

adequately performed and accepted, as determ ned by the Contracting
O ficer.

1.1.1 Testing of Heating and Air-Conditioning Systens

SECTI ON 01000 Page 1



Randol ph AFB West Control Tower RAWCT
ACCOMPANY! NG AMENDMVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-00- B- 0026

The tinmes stated for conpletion of this project includes all required
testing specified in appropriate specification sections of heating, air
condi tioning and ventilation systens includi ng H/AC Conmmi ssi oni ng
Exception: boiler conbustion efficiency test, boiler full |oad tests,
cooling tower performance tests, and refrigeration equi pnent full |oad
tests, when specified in the applicable specifications, shall be preforned
in the appropriate heating/cooling season as determ ned by the Contracting
Oficer.

1.2  TIME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER ( OCT 1989)
(ER 415-1- 15) (52. 0001- 4038 1/ 96)

a. This provision specifies the procedure for determination of tine
extensions for unusually severe weather in accordance with the contract
clause entitled "Default: (Fixed Price Construction).” In order for the
Contracting Officer to award a tinme extension under this clause, the
foll owi ng conditions nust be satisfied

(1) The weat her experienced at the project site during the contract period
must be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project |ocation during any given nonth.

(2) The unusual ly severe weat her nust actually cause a delay to the
conpl etion of the project. The delay nust be beyond the control and
without the fault or negligence of the contractor

b. The follow ng schedule of nonthly anticipated adverse weat her del ays
due to precipitation and tenperature is based on National Oceanic and
At mospheric Admi nistration (NOAA) or sinmlar data for the project |ocation
and will constitute the base line for nonthly weather tinme eval uations.
The contractor's progress schedul e nust reflect these antici pated adverse
weat her delays in all weather dependent activities. Wnd is not considered
in the Monthly Anticipated Adverse Weat her Cal endar Day Schedul e

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG  SEP oCT NOv  DEC
4 3 3 2 4 4 1 1 3 2 2 3

c. Upon acknow edgnent of the Notice to Proceed (NTP) and continuing
t hroughout the contract, the contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her delay days nust prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
wor k day.

The nunber of actual adverse weat her delay days shall include days inpacted
by actual adverse weather (even if adverse weather occurred in previous
nmont h), be cal cul ated chronologically fromthe first to the |ast day of

each nonth, and be recorded as full days. If the nunber of actual adverse
weat her del ay days exceeds the nunber of days anticipated in paragraph "b",
above, the Contracting O ficer will convert any qualifying delays to

cal endar days, giving full consideration for equivalent fair weather work
days, and issue a nodification in accordance with the contract cl ause
entitled "Default (Fixed Price Construction)."

SECTI ON 01000 Page 2



Randol ph AFB West Control Tower RAWCT
ACCOMPANY! NG AMENDMVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-00- B- 0026

1.3 WORK RESTRI CTI ONS
1.3.1 Wor ki ng Hours

The normal duty working shift shall be Mynday through Thursday, 7:30 a.m -
4:30 p.m

1.3.2 Access
The Access to the Base is "USAF Controll ed Access"
1.3.3 Security

Construction area is adjacent to airfield flightline which is restricted
Contractor personnel will not have access to the flightline

1.3.4 Control of Debris/Dust

Contractor shall inplenent nmeasures to control debris and excessive dust
fromblowi ng onto flightline or surrounding area. Submit proposal to the
Contracting O ficer for approval at the preconstruction conference

Contractor shall performcleanup during work to ensure foreign objects are
not introduced to the aircraft parking and taxi areas. Construction
debris which could becone airborne shall be cleaned up i medi ately.

Conti nuously clean up the work area of any | oose or unnecessary
construction materials or equipnent at the end of each working day. After
conpl etion of project and satisfactory conformance to all specifications,
clean up all debris and surplus materials resulting fromthe work and
renmove it from Randol ph AFB at Contractor's own expense

1.3.5 Sal vage

Sal vage itens are identified on the drawings and in Section 02220.
1.4 UTI LI TI ES
1.4.1 Payment for Uility Services (FAR 36.303(C)(6))

Water, gas, and electricity are avail able from Gover nnent - owned and
operated systens and will be charged to the Contractor at rates as provided
in Contract Clause 52.236.14 AVAILABILITY AND USE OF UTILITY SERVI CES

1.4.1.1 Meters and Tenporary Connecti ons

The Contractor, at its expense and in a manner satisfactory to the
Contracting O ficer, shall provide and maintain necessary tenporary
connections, distribution lines, and neter bases (Governnent wi |l provide
neters) required to neasure the ampbunt of each utility used for the purpose
of determ ning charges. The Contractor shall notify the Contracting
Oficer, in witing, 5 working days before final electrical connection is
desired so that a utilities contract can be established. The Governnent
will provide a neter and make the final hot connection after inspection and
approval of the Contractor's tenporary wiring installation. The Contractor
shall not make the final electrical connection

SECTI ON 01000 Page 3



Randol ph AFB West Control Tower RAWCT

ACCOMPANY! NG AMENDMVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-00- B- 0026
1.4.1.2 Advance Deposit

An advance deposit for utilities consisting of an estinmated nonth's usage
or a mnimm of $50.00 will be required. The last nonthly bills for the
fiscal year will normally be offset by the deposit and adjustnments will be
billed or returned as appropriate. Services to be rendered for the next
fiscal year, beginning 1 October, will require a new deposit. Notification
of the due date for this deposit will be mailed to the Contractor prior to
the end of the current fiscal year

1.4.1.3 Fi nal Meter Reading

Before conpletion of the work and final acceptance of the work by the
Governnment, the Contractor shall notify the Contracting O ficer, in
writing, 5 working days before termnation is desired. The Governnent will
take a final neter reading, disconnect service, and renpve the neters. The
Contractor shall then renove all the tenporary distribution |ines, neter
bases, and associ ated paraphernalia. The Contractor shall pay al
outstanding utility bills before final acceptance of the work by the
Gover nnent .

1.4.2 Qut ages
The Contractor shall coordinate all requests for utility outages with the
Contracting Officer in witing 14 days prior to date

of requested outage

a. Water, gas, steam and sewer outages shall be held to a
mexi mum dur ati on of 4 hours unless otherw se approved in writing.

b. El ectrical outages shall have a maxi num duration of 4 hours.
1.5 STREET CLOSI NGS

The Contractor shall coordinate all requests for street closings with the
Contracting Officer in witing 14 days prior to date of requested outage

a. One lane traffic shall be maintained at all times (except
that a total closing may be allowed for specific 8-hour periods).

b. The final street repair shall be conpleted within 14 days
after the start of any street crossing. Any part of the street
returned to service prior to final repair shall be maintai ned snooth
with hot-m x cold-lay surface course.

1.6 CONTRACTOR' S CONSTRUCTION SITE LIMTS
The contractor's construction site shall be linmted to the areas indicated
on Sheet Cl1.2. All work within these areas shall be coordinated with the

Contracting O ficer.

a. Contractor shall provide FOD fence around defined construction site to
mai ntai n cl eanli ness of construction area

1.7 CONSTRUCTI ON CRANE LI M TATI ONS

The contractor shall notify the Contracting Oficer 14 days in advance of

SECTI ON 01000 Page 4



Randol ph AFB West Control Tower RAWCT
ACCOMPANY! NG AMENDMVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-00- B- 0026

nmobi li zation or erection of a crane on the site. Use of cranes is allowed
on this project, but cranes are not allowed out of the Contractor's
Construction Site Limts. The crane is required to have obstruction
lighting which shall be illum nated at night and at any tinme requested by
the Contracting O ficer.

1.8 VELDI NG AND OPEN FLAME
Wel ding, cutting and any other operation requiring sparks or open flane
shall not be conducted without a permt, issued by Randol ph AFB Fire
Departnent, telephone nunber (210) 652-4616. Contractor shall obtain
written approval from Contracting Officer no |l ess than five working days
prior to start of work.

PART 2 PRODUCTS ( NOT USED)

PART 3 EXECUTI ON ( NOT USED)

-- End of Section --
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ACCOMPANY! NG AMENDMVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-00- B- 0026

SECTI ON 01320

PRQJECT SCHEDULE
6/ 97
AMENDMENT 0001

PART 1 GENERAL

1.

1 REFERENCES

The publications |isted below forma part of the specification to the
extent referenced. The publications are referenced in the text by basic
desi gnation only.

ENG NEERI NG REGULATI ONS ( ER)

ER 1-1-11 (1995) Progress, Schedul es, and Network
Anal ysi s Systens

.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 07 Schedul es
Prelim nary Project Schedule; FIO
Initial Project Schedul e; GA.
Peri odi ¢ Schedul e Updates; GA.
Three copies of the schedules, in hard copy and on data disk(s), show ng
codes, values, categories, nunbers, items, etc., as required.

SD-08 Statenents
Qualifications O Scheduler; FIO
Docunent ati on showi ng qualifications of personnel preparing schedule
reports.

SD- 09 Reports

Narrative Report; FIO

Schedul e Reports; FIO

SECTI ON 01320 Page 1
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Three copies of the reports, in hard copy and on data disk(s), show ng
nunbers, descriptions, dates, float, starts, finishes, durations,
sequences, etc., as required

.3 QUALI FI CATI ONS OF SCHEDULER

The Contractor shall designate a schedul er who shall be responsible for the
preparation of the project schedul e and periodic updates. The schedul er
shal |l have previous experience in creating and review ng conputerized
schedul es. The schedul er shall have the responsibility of updating and
coordinating the schedule in a tinmely manner. Qualifications of this

i ndi vidual shall be submitted to the Contracting O ficer for review with
the Prelimnary Project Schedul e subm ssion

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 GENERAL

Pursuant to the Contract Cl ause, SCHEDULE FOR CONSTRUCTI ON CONTRACTS, a
Proj ect Schedul e as descri bed bel ow shall be prepared. The scheduling of
construction shall be the responsibility of the Contractor. Contractor
managenent personnel shall actively participate in its devel opnent.
Subcontractors and suppliers working on the project should also contribute
i n devel opi ng and nmai ntai ning an accurate and current Project Schedul e

The approved Project Schedule shall be used to neasure the progress of the
work, to aid in evaluating time extensions, and to provide the basis for
all progress paynents.

.2 PRQIJECT SCHEDULE SUBM SSI ONS

The Contractor shall provide the subm ssions as described below. A data
disk and a printed, |egible network diagramare required for each

subm ssion. Subm ssions shall contain the sane |evel of detail as is being
used by the contractor for project managenent.

. 2.1 Prelim nary Project Schedul e Subm ssion

The Prelimnary Project Schedule, defining the contractor's planned
operations for the first 90 cal endar days shall be submitted within 15

cal endar days after Notice to Proceed is acknow edged unl ess ot herwi se
approved by the Contracting officer. Sunmary activities for the renai nder

of the project will be included along with budgeted costs for al
activities. The sumof the budgeted costs shall equal the contract amount.
Thi s schedul e, upon acceptance, will be used for payment purposes not to

exceed 90 cal endar days after Notice to Proceed. After that tinme period,
t he approved, updated Initial Schedule shall be used

. 2.2 Initial Project Schedul e Subm ssion

The Initial Project Schedul e shall be subnitted for approval within 45

cal endar days after Notice to Proceed is acknow edged unl ess ot herwi se
approved by the Contracting Oficer. This schedule shall provide a | ogica
sequence of activities which represent work activities throughout the
entire project and shall be at a level of detail appropriate as defined in
par agraph PRQIECT SCHEDULE. The Governnent has 30 days for approval

SECTI ON 01320 Page 2
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3.

2.3 Peri odi ¢ Schedul e Updat es

Based on an eval uation of actual job progress during neetings specified in
par agraph PERI ODI C PROGRESS MEETI NGS, the Contractor shall submit Periodic
Schedul e Updates. These periodic updates shall enable the Contracting

O ficer to assess the Contractor's progress. If the contractor fails or
refuses to furnish the informati on and project schedule data which, in the
judgenent of the Contracting O ficer or authorized representative, is
necessary for verifying the contractor's progress, the contractor shall be
deenmed not to have provided an estimte upon which progress paynents may be
made

.3 SUBM SSI ONS REQUI REMENTS

The following itens shall be subnmitted by the Contractor with the Initia
and Prelimnary Project Schedul e subm ssions and every Periodic Project
Schedul e Update throughout the |ife of the project:

.3.1 Dat a Di sks

[ AM#0001]

Three data di sks containing the project schedule shall be provided. Data
on the disks shall be in the format specified. The automated scheduling
software utilized by the Contractor shall be capable of direct data input
into the scheduling systemcurrently in use by the Governnment or shall be
in Standard Data Exchange Format (SDEF) as stated bel ow. The Gover nnent
can provide a |list of scheduling progranms which support SDEF. (The
Government uses Prinmavera for Wndows, Version 3.0, subject to current

update). The Contractor will be responsible for the accuracy of this data
and successful data transfer to the Governnment. 1In the event of faulty
di sk(s), the Contractor will be responsible for replacenent.

.3.1.1 St andard Data Exchange For nat

If direct exchange of data is not possible, data shall be provided in
format according to ER 1-1-11, Appendix A, Scheduling System Data Exchange
Format (SDEF) dated 15 June 95. If SDEF is used, records nust conformto
t he sequence, colunmnm position, length, value, and field definitions
described in the regulation

.3.1.2 Fil e Medium

Requi red data shall be submitted on 3.5 disks, formatted to hold 1.44 MB of
data, under the W ndows operating system

.3.1.3 Di sk Labe

A permanent exterior |abel shall be affixed to each disk subnitted. The
| abel shall indicate the scheduling programused, format of data transfer
(Primavera or SDEF), file nane, type of schedule (original, update, or
change), contract nunber, project nanme, project |location, data date, and
nanme and tel ephone nunber of person responsible for the schedul e

.3.1.4 Fil e Nane

Each file subnitted shall have a nane related to either the schedul e data
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date, project nane, or contract nunber. The Contractor shall develop a
nam ng convention that will insure that the nanes of the files subnitted
are uni que and in sequence

3.3.2 Net wor k Di agr am

The Network Di agram shall be required on the prelinmnary and initia
schedul e subm ssions and on periodi c schedul e update subni ssions. The

Net wor k Di agram shal | depict and di splay the order and interdependence of
activities and the sequence in which the activities are to be acconplished
Activity numbers, descriptions, durations, mlestones and constraint dates
must be shown, and the critical path easily apparent. The network diagram
must be legible inits electronic form or another neans of production
shall be required subject to Contracting O ficer approval. Legibility
shall be determnm ned upon subm ssion of the Prelimnary Schedul e

3.3.3 Narrative Report

A Narrative Report shall be provided with each periodic update of the
project schedule. The Narrative Report shall include: a description of
activities along the critical path, a description of current and

antici pated problem areas or delaying factors and their inpact, and an
expl anation of corrective actions to be taken if necessary to maintain
and/ or regain schedule. This report shall be provided for use with the
updat ed schedul e in evaluating current progress and as an i ndicator of
upconi ng progress. This report shall also acconpany pay requests for
paynent eval uation

3.3. 4 Appr oved Changes

Only project schedul e changes that have been previously approved by the
Contracting O ficer shall be included in the periodic schedul e updates.

3.3.5 Schedul e Reports
The format for each activity for the schedule reports |isted bel ow shal
contain: Activity Nunbers, Activity Description, Oiginal Duration
Rermai ni ng Duration, Early Start Date, Early Finish Date, Late Start Date,
Late Finish Date, Total Float. Actual Start and Actual Finish Dates shal
be printed for those activities in-progress or conpleted

3.3.5.1 Activity Report
Alist of all activities sorted according to activity number or "Al-NODE"
AND " AJ- NODE" and then sorted according to Early Start Date. For conpleted
activities, the Actual Start Date shall be used as the secondary sort.

3.3.5.2 Tot al Fl oat Report
Alist of all activities sorted in ascending order of total float.
Activities which have the same anmount of total float shall be listed in
ascendi ng order of Early Start Dates.

3.3.5.3 Ear ni ngs Report

A conpilation of the Contractor=s Total Earnings on the project fromthe
Notice to Proceed until the nost recent Monthly Progress Meeting
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3.4 PRQJECT SCHEDULE

The conputer software systemutilized by the Contractor to produce the
Proj ect Schedul e shall be capable of providing all requirenments of this
specification. Failure of the Contractor to neet the requirenments of this
specification shall result in the disapproval of the schedul e

3.4.1 Use of the Critical Path Method

The Critical Path Method (CPM) of network cal cul ation shall be used to
generate the Project Schedule. The Contractor shall provide the Project
Schedule in the Precedence Di agram Met hod (PDM .

3.4.2 Level of Detail Required

The Project Schedule shall be at a | evel of detail appropriate for the size
and conplexity of the project. Failure to develop or update the Project
Schedul e or provide data to the Contracting O ficer at the appropriate

| evel of detail, as specified by the Contracting O ficer, shall result in
the di sapproval of the schedule. The Contracting Oficer will use the
following conditions to determ ne the appropriate | evel of detail to be
used in the Project Schedul e

3.4.3 Activity Durations

Contract or subm ssions shall be required to follow the direction of the
Contracting O ficer regardi ng reasonable activity durations. Reasonable
durations are those that allow the progress of activities to be accurately
determi ned bet ween paynent peri ods.

3.4. 4 Project Activities, Cenera

Project activities shall consist of all construction activities, to include
design-related activities, nobilization, denpbilization, placenent of
warranty tags, O&M manual s, jobsite clean-up, and required testing and
training. Tasks related to the procurenent of |ong-lead naterials or

equi pnent shall be included as separate activities in the project schedul e,
to include procurenent, fabrication, delivery, installation, start-up
testing, and training.

3.4.5 Government Activities
Gover nment and ot her agency activities that could inpact progress shall be
shown. These activities include, but are not limted to the review of
Gover nment - approved submittals, inspections, utility tie-ins, delivery of
Gover nment - f ur ni shed equi pment (GFE) and i ssuance of notice to proceed for
phasi ng requirenents.

3.4.6 Resour ces
Al l appropriate activities shall be assigned resources (labor, nmaterials,
equi pnment) that are expected to be used during the execution of the

activity.

3.4.7 Cost s
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All work activities shall be cost-loaded with the anbunt budgeted. The sum
of all activities in the schedule shall equal the total contract anmount.

3.4.8 Responsibility

All activities shall be identified in the project schedule by the party
responsi ble for performng the work. Responsibility includes, but is not
limted to, the subcontracting firm contractor work force, or governnent
agency performng a given task

3.4.9 Wor k Areas

All activities shall be identified in the project schedule by the work area
in which the activity occurs.

3.4.10 Mbdi fi cati on Nunber

Any activity that is added or changed by contract nodification, including
nodi fications for clains, shall be identified by a Governnent-furnished
Modi ficati on nunber.

3.4.11 Bid Item

All activities shall be identified in the project schedule by the Bid Item
to which the activity belongs. The bid itemfor each appropriate activity
shall be identified by the Bid Item Code

3.4.12 Phase of Work

All activities shall be identified in the project schedule by the phases of
work in which the activity occurs. The project phase of each activity
shall be by a uni que Phase of Work Code

3.4.13 Cat egory of Work

All Activities shall be identified in the project schedule according to the
category of work which best describes the activity. Category of work
refers, but is not linmted to, the procurenent chain of activities

i ncludi ng such itens as subnittals, approvals, procurenent, fabrication
delivery, installation, start-up, and testing. The category of work for
each activity shall be identified by the Category of Wrk Code

3.4.14 Data Dictionary

The Contractor shall submt a coding schene that shall be used throughout
the project for all activity codes contained in the schedule. The coding
scheme submitted shall |ist the values for each activity code category and
transl ate those values into project specific designations. For exanple, a
Responsi bility Code Value, "ELE", may be identified as "Electrica
Subcontractor.” Activity code values shall represent the same information
t hroughout the duration of the contract.

3.4.15 Project Start Date
The schedul e shall start no earlier than the date that the Notice to

Proceed (NTP) is acknowl edged. The Contractor shall include as the first
activity in the project schedule an activity called "Start Project” or
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simlar. The "Start Project” activity shall have a constraint date equa
to the date that the NTP was acknow edged and a zero day duration

3.4.16 Constraint of Last Activity

The Contractor shall include as the last activity in the project schedul e
an activity call "End Project”. The "End Project"” activity shall have a
constraint date equal to the conpletion date for the project and a zero day
duration. Conpletion of the last activity in the schedul e shall be
constrained by the currently approved contract conpletion date.

Cal cul ation on project updates shall be such that if the early finish of
the last activity falls after the contract conpletion date, then the fl oat
cal cul ation shall reflect a negative float on the critical path.

3.4.17 InterimConpl eti on Dates

Contractually specified interimphasing conpletion dates shall also be
constrained to show negative float if the early finish date of the |ast
activity in that phase falls after the interim conpletion date.

3.4.18 Start Phase

The Contractor shall include as the first activity for a project phase an
activity called "Start Phase X' where "X" refers to the phase of work. The
"Start Phase X" activity shall have a constraint date equal to the date
that the NTP for the phase was acknow edged and a zero day duration

3.4.19 End Phase

[ AM#0001]

The Contractor shall include as the last activity in a project phase an
activity called "End Phase X' where "X" refers to the phase of work. The
"End Phase X" activity shall have a constraint date equal to the conpletion
date for the phase and a zero day duration

3.4.20 Lag Activities
Duration for Lag Activities shall not have negative val ue
3.4.21 Open Ends

Open Ended Activities other than the last activity, " End Project”, shal
only be used with approval of the Contracting Oficer

3.4.22 Omner shi p of Fl oat

Fl oat avail able in the schedule, at any tine, shall not be considered for
t he exclusive use of either the Governnent or the Contractor. Use of Zero
Free Float and Zero Total Float constraints shall not be all owed.

3.5 BASI S FOR PAYMENT

The schedul e shall be the basis for nmeasuring Contractor progress. Lack of
an approved schedul e, scheduling personnel, or approved periodic schedul e

updates shall result in an inability of the Contracting O ficer to eval uate
Contractor progress for the purposes of paynent. |In this event, progress
paynments will not be made until corrective action or additional information
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is provided which is determ ned sufficient in the judgenent of the
contracting O ficer to analyze progress. The contractor's pay estinates
will be based upon the anpbunt of work conpl eted, as agreed upon between
Government and Contractor personnel during the Periodic Progress Meetings
further specified bel ow

3.6 DEFAULT PROGRESS DATA DI SALLOWED

Actual Start and Finish dates shall not be automatically updated by default
nmechani sms that may be included in CPM scheduling software systens. Actual
Start and Finish dates on the CPM schedul e shall match those dates provided
from Contractor Quality Control Reports.

3.7 OUT- OF- SEQUENCE PROGRESS

Activities that have posted progress w thout predecessors being conpleted
(Qut - of - Sequence Progress) shall be allowed only by the case-by-case
approval of the Contracting Oficer. |[If approval is not given, a revised
schedul e that reflects corrections to the original logic to show the
current sequence of activities shall be submtted prior to paynent being
made for those itens of work.

3.8 PERI ODI C PROGRESS MEETI NGS

Progress neetings to discuss progress or paynment shall be at regular
intervals nutually agreed to at the preconstruction conference. During
this nmeeting the Contractor will describe, on an activity by activity
basis, all proposed revisions and adjustnents to the project schedule
required to reflect the current status of the project. During this
neeting, the Contracting O ficer or Representative will approve activity
progress, proposed revisions, and adjustnents as appropriate.

3.8.1 Meeti ng Attendance

The Contractor's Project Manager, Quality Control Manager or staff, and
Schedul er shall attend the periodic progress neeting along with simlar
representation by the Governnent.

3.8.2 Updat e Subm ssion Foll owi ng Progress Meeting

A conpl ete update of the project schedule containing all approved progress,
revisions, and adjustnents, based on the regular progress neeting, shall be
subm tted not |ater than seven (7) working days after the periodic progress
neeti ng.

3.8.3 Progress Meeting Agenda
Update information, including Actual Start Dates, Actual Finish Dates,
Rermai ni ng Durations, and Cost to Date shall be subject to the approval of
the Contracting Officer. The following is a mininmmset of itens which the
Contractor shall address, on an activity by activity basis, during each
progress neeting:

3.8.3.1 Start and Fini sh Dates

The Actual Start and Actual Finish dates for each activity currently
i nprogress or conpl et ed.
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3.8.3.2 Dur ati on

The estinmated Remmining Duration for each activity in progress;
cal cul ati ons nust be based on Remai ning Duration in applicable work periods
for each activity.

3.8.3.3 Cost

The earnings for each activity started. Paynent shall be based on earnings
for each in-progress or conpleted activity. Paynent for individua
activities shall not be made for work that contains quality defects. A
portion of the overall project anmount may be retai ned based on | ack of

sati sfactory progress.

3.8.3.4 Logi ¢ Changes

Al'l logic changes pertaining to Notice to Proceed on change orders, change
orders to be incorporated into the schedul e, contractor-proposed changes in
wor k sequence, corrections to schedule |ogic for out-of-sequence progress,

| ag durations, and other changes that have been nmade pursuant to contract
provi sions shall be specifically identified and di scussed

3.9 REQUESTS FOR Tl ME EXTENSI ONS

Any request for a time extension fromthe Contractor, whether as a result
of added or changed work due to a nodification, a differing site condition
or unusually severe weather, shall be acconpanied by justification, project
schedul e data and supporting evidence as the Contracting O ficer nay deem
necessary for a deternmination as to whether or not the Contractor is
entitled to an extension of time under the provisions of the contract.
Submi ssi on of proof of delay, based on revised activity logic, duration,
and costs (updated to the specific date that the delay occurred) is
obligatory to any approvals. Such a request shall be in accordance with
the requirements of other appropriate Contract Clauses and shall include,
as a mni mum

a. Alist of affected activities.

b. A brief explanation of the causes of the change.

c. An analysis of the overall inpact of the change proposed.
d. A sub-network of the affected area

Activities inpacted in each justification for change shall be identified by
a unique activity code contained in the required data file

3.10 DI RECTED CHANGES
If Notice to Proceed (NTP) is issued for changes prior to settlenent of

price and/or tinme, the Contractor shall submt proposed schedul e revisions
to the Contracting Officer within seven (7) cal endar days of the NTP bei ng

i ssued. The proposed revisions to the schedule will be approved by the
Contracting Officer prior to inclusion of those changes within the project
schedule. |If the Contractor fails to subnit the proposed revisions, the

Contracting O ficer may furnish the Contractor suggested revisions to the
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proj ect schedule. The Contractor shall include these revisions in the
proj ect schedule until the Contractor submits revisions, and final changes
and i npacts have been negotiated. |[If the Contractor has any objections to

the revisions furnished by the Contracting O ficer, then the Contractor
shall advise the Contracting Oficer within seven (7) cal endar days of
recei pt of the revisions. Regardless of the objections, the Contractor
will continue to update their schedule with the Contracting Oficer's
revisions until a mutual agreenment in the revisions may be made. If the
Contractor fails to submt alternative revisions within seven (7) cal endar
days of receipt of the Contracting O ficer's proposed revisions, the
Contractor will be deened to have concurred with the Contracting O ficer's
proposed revisions. The proposed revisions will then be the basis for an
equi tabl e adjustnent for perfornmance of the work.

-- End of Section --
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SECTI ON 02220

DEMOLI TI ON

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manua

.2 GENERAL REQUI REMENTS

The work includes denolition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accunul ation at the denolition site. Materials that cannot be renpved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perfornmed
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and naterials shall be disposed of
as specified.

.3 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
follow ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 08 Statements
Work Pl an; GA.

The procedures proposed for the acconplishment of the work. The procedures
shal | provide for safe conduct of the work, including procedures and

net hods to provide necessary supports, lateral bracing and shoring when
requi red, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remai n undi sturbed,

coordi nation with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detail ed description of

t he net hods and equi prent to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1

.4 DUST CONTRCL

The armount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
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avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or
obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Protecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take inmediate action to
protect all personnel working in and around the demolition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor krmen renmove debris or performother work in the i medi ate area

1.5.2 Protection of Structures

Fl oors, roofs, walls, colunmms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternmined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of |ateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval , or denolition work perfornmed under this contract.

1.5.3 Protecti on of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to remain in place, to be reused, or to remanin the property
of the Government; any danaged itenms shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as may be required as
a result of any cutting, renmoval, or demolition work perforned under this
contract.

1.5. 4 Protection Fromthe Wat her

The interior of buildings to remain; salvageable materials and equi prment
shall be protected fromthe weather at all tines.

1.5.5 Protecti on of Trees

Trees within the project site which mght be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 1.8 m (6
foot) high fence. The fence shall be securely erected a mininumof 1.5 m
fromthe trunk of individual trees or follow the outer perineter of
branches or clunps of trees. Any tree designated to remain that is danaged
during the work under this contract shall be replaced in kind or as
approved by the Contracting Oficer.

1.5.6 Envi ronnental Protection
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The work shall conply with the requirenments of Section 01410 ENVI RONVENT
PROTECTI ON
1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLOSI VES
Use of explosives will not be permtted.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON

3.1 [ AME0001] DELETED

3.2 UTI LI TI ES
Di sconnection of utility services, with related meters and equi pnent, are
specified in Section 02316 EXCAVATI ON, TRENCH NG, AND BACKFI LLI NG FOR
UTI LI TIES SYSTEMS. Existing utilities shall be renpved as indicated. Wen
utility lines are encountered that are not indicated on the draw ngs, the
Contracting O ficer shall be notified prior to further work in that area.

3.3 FI LLI NG
Hol es, [ AME#0001] and ot her hazardous openings shall be filled in
accordance with Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR
BUI LDl NGS.

3.4 Dl SPCsSI TI ON OF MATERI AL

Title to naterial and equi pnent to be denolished, except CGovernment sal vage
and historical itens, is vested in the Contractor upon receipt of notice to

proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed. Non segregated |oads of
construction debris shall be disposed of in a landfill legally permtted by

the State of Texas. Source segregated, non contamni nated (by process

know edge or analysis), concrete, asphalt, and soil may be di sposed of

outside of Texas pernitted landfill with prior approval of the Contracting

O ficer. The contractor shall be responsible for ensuring source
seggregated | oads contain no contam nants.

3.4.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and material to the naxi mum extent possible.
3.4.1.1 Mat eri al Sal vaged for the Contractor
Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting Oficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not

be sold on the site.

3.4.1.2 Hi storical ltens
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Hi storical itens shall be renpbved in a nanner to prevent damage. The
followi ng historical itens shall be delivered to the Governnent for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wher ever | ocated on the site.

3.4.2 Unsal vageabl e Materi al
Concrete, masonry, and other nonconbustible and conmbustible nmaterial,
except concrete permtted to remain in place, shall be disposed of off the
site.

3.5 CLEAN UP
Debris and rubbi sh shall be renoved from basenment and simlar excavations.
Debris shall be renpbved and transported in a manner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

3.6 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the limts and
dept hs indicated on the draw ngs.

-- End of Section --
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STEEL BARS AND WELDED W RE FABRI C FOR CONCRETE REI NFORCEMENT

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
ACl | NTERNATI ONAL (ACl)
ACl 315 (1995) ACI Detailing Manual: Section
Details and Detailing of Concrete
Rei nf or cement

ACl 318M 318RM (1995) Buil ding Code Requirenents for
Rei nf orced Concrete (Metric)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1994) Steel Welded Wre Fabric, Plain
for Concrete Reinforcenent

ASTM A 370 (1995a) Mechani cal Testing of Stee
Product s

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Stee

Bars for Concrete Reinforcement

ASTM A 706/ A 706M (1996b) Low All oy Steel Deformed and Pl ain
Bars for Concrete Reinforcenent

ASTM E 94 (1993) Radi ographic Testing
AMERI CAN VELDI NG SOCI ETY ( AWB)

AWS D1. 4 (1992) Structural Welding Code -
Rei nforcing Stee

1.2 SUBM TTALS
CGovernment approval is required for all submittals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs

Fabrication and Pl acement; GA
The Contractor shall submt shop draw ngs which include: reinforcenment
steel placenent draw ngs; reinforcenent steel schedul es showi ng quantity,

size, shape, dinmensions, weight per neter, total weights and bendi ng
details; and details of bar supports show ng types, sizes, spacing and
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sequence.

SD-08 Statements
Butt-Splices; GA
The Contractor shall submt the proposed procedure for butt-splicing steel
bars prior to making the test butt-splices for qualification of the
procedure. Properties and anal yses of steel bars and splicing materials
shall be included in the submtted procedure. Physical properties of
splicing sleeves shall include |length, inside and outside dianeters, and
insi de surface details.

SD- 09 Reports
Materials; GA. Tests, Inspections, and Verifications; GA
Certified tests reports of reinforcenent steel showi ng that the steel
conplies with the applicable specifications shall be furnished for each
steel shipnment and identified with specific lots prior to placenment. Three
copi es of the heat anal yses shall be provided for each | ot of steel
furni shed and the Contractor shall certify that the steel conforns to the
heat anal yses.

SD- 14 Sanpl es
Epoxy-Coated Bars; FIQO

Sanpl e of coating material and 700 g of patching material shall be
submitted with the delivery of the bars.

SD- 18 Records
Materi al ; GA.
A system of identification which shows the disposition of specific |lots of
approved materials in the work shall be established and subnmitted before
conpl etion of the contract.
Wl di ng; FIO
A list of qualified welders nanes.
PART 2 PRODUCTS
2.1 MATERI ALS
Materials shall conformto the foll ow ng requirenents.
2.1.1 Steel Bars

Steel bars shall comply with the requirements of ASTM A 615/ A 615M or ASTM
A 706/ A 706M deforned, of the grades, sizes and |engths shown.

2.1.1.1 [ AMH0001] DELETED.
2.1.2 Steel Welded Wre Fabric

Steel welded wire fabric shall conply with the requirenents of ASTM A 185
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2.

2.

2.

Wi re sizes and spacings as shown. For wire with a specified yield strength
(fy) exceeding 400 MPa, fy shall be the stress corresponding to a strain of
0. 35 percent.

1.3 Accessori es
1.3.1 Bar Supports

Bar supports for forned surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete blocks shall have wire ties and shall be not |ess than 100
by 100 mm when supporting reinforcenent on ground. Precast concrete bl ock
shal I have conpressive strength equal to that of the surrounding concrete.
Where concrete forned surfaces will be exposed to weather or where surfaces
are to be painted, steel supports within 13 mm of concrete surface shal

be gal vani zed, plastic protected or of stainless steel. Concrete supports
used in concrete exposed to view shall have the same color and texture as
the finish surface. For slabs on grade, supports shall be precast concrete
bl ocks, plastic coated steel fabricated with bearing plates, or
specifically designed wire-fabric supports fabricated of plastic.

.1.3.2 Wre Ties

Wre ties shall be 16 gage or heavier black annealed wire. Ties for
epoxy-coated bars shall be vinyl-coated or epoxy-coated. Ties for
zinc-coated bars shall be zinc-coated.

.2 SYNTHETI C FI BER RElI NFORCEMENT

Synthetic fiber shall be pol ypropylene with a denier |ess than 100 and a
nom nal fiber length of 50 mMmm Synthetic fiber shall be 100 percent virgin
nmul tifilament pol ypropylene fibers containing no reprocessed olefin
materials and spcifically engi neered and manufactured in | SO 9002 certified

facility for use as concrete secondary reinforcenent. Fiber nmanufacturer
nmust document evi dence of 5 year satisfactory performance history,
conpliance with applicable building codes and ASTM C-1116 Type |11, A 1.3.

Fi brous concrete reinforcement shall be invisible on the hardened concrete
surf ace.

.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

The Contractor shall have material tests required by applicable standards
and specified perforned by an approved | aboratory and certified to
denonstrate that the materials are in conformance with the specifications.
tests, inspections, and verifications shall be perforned and certified at
the Contractor's expense.

.3.1 Rei nf orcenent Steel Tests

Mechani cal testing of steel shall be in accordance with ASTM A 370 except
as otherw se specified or required by the material specifications.
Tension tests shall be perforned on full cross-section specinmens using a
gage length that spans the extremties of specinmens with welds or sleeves
i ncluded. Chemnical anal yses of steel heats shall show the percentages of
car bon, phosphorous, manganese, sul phur and silicon present in the steel

3.2 Qualification of Steel Bar Butt-Splicers

Qualification of steel bar butt-splicers shall be certified to have
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satisfactorily conpleted a course of instruction in the proposed nethod of
butt-splicing or have satisfactorily performed such work within the
precedi ng year.

2.3.3 Qualification of Butt-Splicing and Mechani cal Connector Procedure

As a condition of approval of the butt-splicing and nechanical splicing
procedure, the Contractor, in the presence of the Contracting Oficer

shal | nake three test nechanical splices and butt-splices of steel bars of
each size to be spliced using the proposed butt-splicing and mechanica
splicing nethod. These test butt-splices, and mechanical splices and
unspliced bars of the sanme size shall be tension tested to destruction with
stress-strain curves plotted for each test. Test results nust show t hat

the butt-splices and nmechanical splicing neet the specified strength and
deformation requirements in order for the splicing procedure to be approved.

2.3. 4 Radi ogr aphi ¢ Exam nation of Welds

Radi ogr aphi ¢ exam nation of welds shall be in accordance with ASTM E 94 and
shal | be perforned and eval uated by an approved testing agency adequately
equi pped to perform such services. Radi ographs of welds and eval uati ons of
t he radi ographs submitted for approval shall beconme the property of the
Gover nent .

PART 3 EXECUTI ON
3.1 FABRI CATI ON AND PLACEMENT

Rei nf orcement steel and accessories shall be fabricated and pl aced as

speci fied and shown and approved shop drawi ngs. Fabrication and placenent
details of steel and accessories not specified or shown shall be in
accordance with AClI 315 and ACI 318M 318RM or as directed. Steel shall be
fabricated to shapes and di nensi ons shown, placed where indicated within
specified tol erances and adequately supported during concrete placenent.

At the time of concrete placenent all steel shall be free fromloose, flaky
rust, scale (except tight nmll scale), nud, oil, grease or any other
coating that might reduce the bond with the concrete.

3.1.1 Hooks and Bends

Steel bars, except for zinc-coated or epoxy-coated, shall be mlIl or
field-bent. Zinc-Coated and epoxy-coated bars shall be nill-bent prior to
coating. Al steel shall be bent cold unless authorized. No steel bars
shal | be bent after being partially enbedded in concrete unless indicated
or authori zed.

3.1.2 Vel di ng

Wel di ng of steel bars will be permitted only where indicated or authorized.
Wel di ng shall be performed in accordance with AWs D1.4 except where

ot herwi se specified or indicated. Wlders shall be qualified in accordance

with AW6 D1.4. Qualification test shall be perforned at the worksite and

the Contractor shall notify the Contracting O ficer 24 hours prior to

conducting tests. Special welding procedures and wel ders qualified by

others nay be accepted as permtted by AW D1. 4.

3.1.3 Pl aci ng Tol erances

3.1.3.1 Spaci ng
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The spaci ng between adjacent bars and the distance between | ayers of bars
may not vary fromthe indicated position by nore than one bar di aneter nor
nore than 25 nm

3.1.3.2 Concrete Cover

The m ni mum concrete cover of main reinforcenent steel bars shall be as
shown. The allowable variation for m ni mum cover shall be as foll ows:

M NI MUM COVER VARI ATl ON
150 mMm plus 13 mm
100 mMm plus 10 mm
75 mMm plus 10 nm
50 mm plus 6 nm
38 M plus 6 nm
25 mm plus 3 mm
19 mm plus 3 mm

3.1. 4 Splicing

Splices in steel bars shall be made only as required. Bars may be spliced
at alternate or additional locations at no additional cost to the
CGovernment subj ect to approval.

3.1.4.1 Lap Splices

Lap splices shall be used only for bars smaller than size 45 and wel ded
wire fabric. Lapped bars nay be placed in contact and securely tied or
spaced transversely apart to permt the enbednent of the entire surface of
each bar in concrete. Lapped bars shall not be spaced farther apart than
1/5 the required length of lap or 150 mm

3.1.4.2 Butt-Splices

Butt-splices shall be used only for splicing size 45 and 55 bars and for
splicing #36 bars to |arger bars except where otherw se shown or

aut horized. Butt-splices shall be made by a method which devel ops splices
suitable for tension, conpression and stress reversal applications. Wl ded
butt-splices shall be full penetration butt welds. Butt-splices shal
devel op 90 percent of the specified minimumultimte tensile strength of
the smal |l est bar of each splice. Bars shall be cleaned of all oil, grease,
dirt, rust, scale and other foreign substances and shall be flane dried
before splicing. Adequate jigs and clanps or other devices shall be
provided to support, align and hold the |ongitudinal centerline of the bars
to be butt-spliced in a straight |ine. Butt-splices shall be as foll ows:

a. Thermt Wl ded Butt Splices - Bars to be thermt welded shall be
restricted to steel shown by heat analysis to have a sul fur content not
exceedi ng 0.05 percent. The ends of bars to be thermt welded shall be
cut square and snmooth. Flame cutting will be pernitted provided
grinding is enmployed to renmove the resulting scale and to square and
snooth the cut ends to a condition equivalent to a saw cut. No
shearing will be permtted. Bars shall be cleaned and flane dried
before splicing. The joint shall be properly aligned in the nold with
a gap opening in accordance with the manufacturer's reconmendati ons.
Charging and firing shall conformto the manufacturer's
recommendati ons. The end of bars and the wel ded nold shall be
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preheated before welding to a tenperature of not |ess than 40 degrees C
and the nold shall be left in place for at |east 15 minutes after
ignition. Risers shall be broken or burned off after renmoving the

nmol d. Tension splices shall be staggered |ongitudinally a m ni mum of
1500 nm so that no nore than half of the bars are spliced at any one
section or as otherw se indicated.

b. Mechanical Butt-Splices - Mechanical butt-splices shall be an
approved exothermc, threaded coupling, swaged sl eeve or other positive
connecting type. Bars to be spliced by a mechanical butt-splicing
process may be sawed, sheared or flane cut provided the ends of sheared
bars are reshaped after shearing and all slag is renoved fromthe ends
of flame cut bars by chipping and wire brushing prior to splicing.
Surfaces to be enclosed within a splice sleeve or coupling shall be

cl eaned by wire brushing or other approved nethod prior to splicing.
Splices shall be nmade using manufacturer's standard jigs, clanps,
ignition devices and other required accessories. 1In addition to the
strength requirenents specified paragraph BUTT- SPLI CES t he additiona
deformati on of nunber 45 and snaller bars due to slippage or other
noverment within the splice sleeve shall not exceed 0.38 mm (unit strain
0.0015 nm mm beyond the el ongation of an unspliced bar based upon a
250 nmm gage | ength spanning the extremties of the sleeve at a stress of
200 MPa. The additional deformation of number 55 bars shall not exceed
0.75 mm (unit strain 0.003 mim) beyond the el ongation of an unspliced
bar based upon a 250 mm gage | ength spanning the extremties of the

sl eeve at a stress of 200 MPa . The anpbunt of the additiona
deformation shall be determned fromthe stress-strain curves of the
unspliced and spliced bars tested as required paragraph QUALI FI CATI ON
OF BUTT- SPLI Cl NG PROCEDURE for qualification of the butt-splicing
procedure. Tension splices of nunmber 45 or smaller bar shall be
staggered longitudinally a mnimumof 1500 mm or as otherw se

i ndicated so that no nore than half of the bars are spliced at any one
section. Tension splices of nunmber 55 bars shall be staggered
longitudinally a mnimumof 1500 mm so that no nore than 1/3 of the
bars are spliced at any one section

3.2 FI ELD TESTS AND | NSPECTI ONS
3.2.1 Butt-Splices
3.2.1.1 Identification of Splices

The Contractor shall establish and naintain an approved nethod of
identification of all field splices which will indicate the splicer and the
nunber assigned each splice nade by the splicer

3.2.1.2 Exam ni ng, Testing, and Correcting

The Contractor shall performthe follow ng during the butt-splicing
operations as specified and as directed:

a. Visual Examination - Al wel ded splices shall be visually exam ned

for the presence of cracks, undercuts, inadequate size and ot her

vi si bl e defects. Respliced connections resulting fromcorrection of

vi sual defects may be radi ographically exam ned at the option of the

Contracting O ficer as specified in paragraph SUPPLEMENTAL EXAM NATI ON
Exot herm ¢ mechani cal butt-splices shall be visually examned to

determine if the filler metal is clearly visible at the tap holes and

conpletely fills the sleeves at both ends except for spaces of not nore
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than 10 mm occupi ed by packi ng.

b. Tension Tests - Tensions tests to 90 percent of the mninum
specified ultimate tensile strength of the spliced bars or to
destruction shall be performed on one test specinmen made in the field
for every 25 splices made. Test specimens shall be made by the
splicers engaged in the work, using the approved splicing procedure and
the sane size bars placed in the sane relative position, and under the
same conditions as those in the groups represented by the speci mens.
Stress-strain curves shall be furnished for each butt-splice tested.

c. Radiographic Exanination - Not |ess than one of each 25 wel ded
splices selected at random by the Contracting Oficer shall be exam ned
radi ographically and eval uated for defects. The greatest di nension of
any porosity (gas pocket or simlar void) or fusion-type defect (slag

i nclusion, inconplete fusion or sinmilar generally elongated defect in
wel d fusion) shall not exceed 6 nm. The m ni mum cl earance between
edges of porosity or fusion-type defects shall not be less than 25 nm.

d. Correction of Deficiencies - No splice shall be enbedded in
concrete until satisfactory results of visual exanination and the
required tests or exani nations have been obtained. Al splices having
vi sibl e defects or represented by test specimens which do not satisfy
the tests or exam nations shall be renoved. |If any of the tension test
specimens fail to nmeet the strength requirenments or deformation
[imtations two production splices fromthe sanme |ot represented by the
test specinmens which failed shall be cut out and tension tested by the
Contractor. |If both of the retests pass the strength requirenments and
deformation limtations all of the splices in the lot will be accepted.

If one or both of the retests fail to neet the strength requirenents
or deformation Iimtations all of the splices in the lot will be
rejected. Al costs of renoval, testing and resplicing of the
addi ti onal production splices shall be borne by the Contractor. The
bars of rejected splices shall be cut off outside the splice zone of
weld netal, filler metal contact, coupling or sleeve. The cut ends
shal |l be finished as specified and the joints shall be respliced and
rei nspected at no additional cost.

e. Supplenmental Exami nation - The Contracting Oficer may require
addi ti onal or suppl enental radiographic exam nation and/or tension test
of any conpleted splice. For costs of such exam nations and tests see
paragraph UNIT PRI CES.

-- End of Section --
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SECTI ON 05400
COLD- FORVED STEEL FRAM NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Forned Spec (1996) Specification & Commentary for the
Desi gn of Col d- Forned Steel Structural
Menbers (Part V of the Col d- Forned Steel
Desi gn Manual )

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 370 (1997a) Mechani cal Testing of Steel
Product s

ASTM A 653/ A 653M (1997) Steel Sheet, Zinc Coated

(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM B 633 (1985; R 1994) El ectrodeposited Coatings
of Zinc on Iron and Steel

ASTM C 955 (1996a) Load-Bearing (Transverse and
Axi al) Steel Studs, Runners (Tracks), and
Braci ng or Bridging for Screw Application
of Gypsum Panel Products and Metal Pl aster
Bases

ASTM C 1007 (1998) Installation of Load Bearing

(Transverse and Axial) Steel Studs and
Rel at ed Accessories

ASTM E 329 (1995c) Agenci es Engaged in the Testing
and/ or I nspection of Materials Used in
Construction
AVERI CAN VEELDI NG SOCI ETY (AWB)

AWS D1. 3 (1989) Structural Wl ding Code - Sheet
St eel
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SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 78 (1979) Steel Self Drilling Tapping Screws
1.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 04 Dr awi ngs
Col d- Fornmed Steel Fram ng; GA

a. Cross sections, plans, and/or el evations showi ng conmponent types
and | ocations for each fram ng application; including shop
coatings and nmaterial thicknesses for each frani ng conponent.

b. Connection details showi ng fastener type, quantity, l|ocation, and
other information to assure proper installation.

c. Drawi ngs depicting panel configuration, dinensions, conponents,
| ocations, and construction sequence if the Contractor elects to
install prefabricated/prefinished franes.

SD- 13 Certificates
MIIl Certificates; FIO

M1l certificates or test reports fromindependent testing agency,

qualified in accordance with ASTM E 329, showi ng that the steel sheet used
in the manufacture of each col d-formed conponent conplies with the m ni mum
yi el d strengths and uncoated steel thickness specified. Test reports shall
be based on the results of three coupon tests in accordance with ASTM A 370.

Wel ding Certificates; FIO

Certified copies of welder qualifications test records show ng
qgqualification in accordance with AWS D1. 3.

1.3 DELI VERY, HANDLI NG AND STORAGE
Materials shall be delivered and handl ed preventing bendi ng or other
damage, and avoi ding contact with soil or other contam nating nmaterials.
Fi ni sh of the fram ng nmenbers shall be nmaintained at all times, using an
approved high zinc dust content, gal vanizing repair paint whenever
necessary to prevent the formation of rust.

PART 2 PRODUCTS

2.1 STEEL STUDS, TRACKS, BRACI NG BRI DA NG AND ACCESSORI ES
Fram ng conponents shall conply with ASTM C 955 and the foll ow ng:

a. Mterial shall be corrosion-resistant steel conplying with ASTM A

653/ A 653M Grade 230 or higher, having a mnimmyield of 230 MPa
and a G [ AM£0001] 90 mi ni mum zi nc coati ng.
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b. M nimum uncoated steel thickness (design thickness tines 0.95):
(1). Studs and Tracks: 1.72 mm m ni rum
(2). Bracing and bridging: Thickness as shown on the draw ngs.

(3). Accessories: Standard thickness as provided by the
manuf act urer.

c. Stud and Track web depth: As shown on the draiwngs.
d. Stud flange width: 41 nmm m ni num

e. Mninmm stud effective section properties as shown on the draw ngs:

(1). Sx = 9,500 m?
(2). Ix = 480,000 mmf
(3). M = 1,950 Nm

2.2 MARKI NGS

Studs and track shall have product nmarki ngs on the web of the section. The
mar ki ngs shall be repeated throughout the I ength of the nmenber at a nmaxi mum
spaci ng of 1200 mm on center and shall be legible and easily read. The
product marking shall include the foll ow ng:

a. Mnufacturer's identification.

b. M ninmum delivered uncoated steel thickness.

c. Protective coating designator

d. Mnimumyield strength.

2.3 CONNECTI ONS

Screws for steel-to-steel connections shall be self-drilling tapping in
conpliance with SAE J 78 of the type, size, and |location as shown on the
drawi ngs. Electroplated screws shall have a Type Il coating in accordance

with ASTM B 633. Screws, bolts, and anchors shall be hot-di pped gal vani zed
in accordance with ASTM A 123/ A 123M or ASTM A 153/ A 153M as appropri ate.
Screws bolts, and anchors shall be hot dipped gal vani zed in accordance
with ASTM A 123/ A 123Mor ASTM A 153/ A 153M as appropri ate.

PART 3 EXECUTI ON
3.1 Del i very, Handling and Storage
a. Mterials shall be delivered and handled in a manner to avoid
bendi ng or other damage and to avoid contact with the soil or other
contam nating material s.
b. Finish of the fram ng nenbers shall be maintained at all tines,

using an approved hi gh zinc dust content gal vani zi ng repair paint whenever
necessary to prevent the formation of rust.
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3.2 CONNECTI ONS
3.2.1 \Welds
Al welding shall be performed in accordance with AWS D1.3, as nodified by
Al SI Col d- Forned Spec. All welders, welding operations, and wel di ng
procedures shall be qualified according to AWs D1.3. All welds shall be
cl eaned and coated with rust inhibitive gal vani zi ng paint.
3.2.2 Screws
Screws shall be self-drilling type, size, and | ocation shown on the
drawi ngs. Screw penetration through joined materials shall not be |ess
than three exposed threads. M ni mum spaci ngs and edge distances for screws
shall be as specified in AISI Col d-Fornmed Spec. Screws covered by
sheat hing materials shall have | ow profile heads.
3.2.3 Anchors
Anchors shall be of the type, size, and | ocati on shown on the draw ngs.
3.3 | NSTALLATI ON
3.3.1 CGeneral Requirenents
a. Prefabricated franes shall be square, with conponents attached to
prevent racking during fabrication, transportation, and lifting.
Desi gn and construction of frames shall include provisions for

[ifting.

b. Cutting of steel framing shall be by saw, shear, or plasna cutting
equi pnment. Oxyacetylene torch cutting is not permtted.

c. Tenporary bracing shall be provided and remain in place until work
is permanently stabilized.

d. Abutting lengths of track shall be butt-welded, spliced, or each
| ength securely anchored to a common structural element. Track
shal |l be securely anchored to the supporting structure as shown on
t he draw ngs.

e. Splicing of fram ng conponents, other than track and tension
nmenbers, is not permitted.

f. Wre tying of framing menbers is not permitted.

3.3.2 Non- Load Bearing Walls (Curtain walls)
a. Studs shall be spaced at 400 nm naxi num on center
b. Studs shall be plunbed, aligned, and secured to the continuous
runner tracks at each end, unless the stud end term nates at a

defl ection track

c. Tracks shall be securely anchored to the supporting structure as
shown on the draw ngs.

d. Bridging spaced at 1200 nm shall be installed prior to the
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3.3.3

3.3.3.1

installation of facing naterials.

Framed wal | openings shall include headers and supporting
conponents as shown on the drawi ngs. Headers shall be installed
in all openings that are larger than the stud spacing in a wall

At wal |l openings for doors, w ndows and other simlar features,
the fram ng systemshall provide for the installation and
anchorage of the required subframes or finish franes. Stee
frames shall be securely attached through built-in anchors to the
nearest stud on each side of the opening with self-drilling
screws. Double studs shall be provided at both janbs of all door
openi ngs.

Installati on of sheathing, wallboards, or any other collateral
material shall be performed in accordance with the product
manuf acturer's specifications.

Conponents (Deflection Track and/or Slide Cips) shall be provided
at |l ocations shown on the drawi ngs to accommpdate potentia
noverents of Primary Frames. Construction shall accomodate a
vertical movenent of 13 mmwhere it requires.

Load Bearing Walls

Axi al Load

Installation shall conply with ASTM C 1007 and the foll ow ng:

a.

b

Studs shall be spaced at 400 mm on center

Studs shall be installed seated squarely agai nst the web of the
top and bottomtrack to assure transfer of axial |oad. Studs
shal | be plunbed, aligned, and secured to the continuous runner
tracks at each end before the installation of conponents which
i nduce axi al | oad.

Studs, other than at framed openings, shall align vertically to
allow for full transfer of the |oads to the foundation. Vertica
al i gnment shall be maintained at floor/wall intersections. Were
vertical alignment is not possible. An extra stud shall be added
to support the stud above.

Foundati on bearing bottomtrack shall rest on a continuous,
uni form and | evel beating surface.

Tracks shall be securely anchored to the supporting structure as
shown on the draw ngs.

Bri dgi ng spaced shall be installed prior to | oading and the
installation of facing material s.

Framed wal | openings shall include headers and supporting
conponents as shown on the drawi ngs. Headers shall be installed
in all openings which are larger than the stud spacing in a wall

At wal |l openings for doors, w ndows and other simnilar features,

the fram ng system shall provide for the installation and
anchorage of the required subframes or finish franes. Stee
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frames shall be securely attached through built-in anchors to the

nearest stud on each side of the opening with self-drilling
screws. Double studs shall be provided at both janbs of all door
openi ngs.

i. Installation of sheathing, wallboards, or any other collatera
material shall be perfornmed in accordance with the product
manuf acturer's specifications.

3.4 TOLERANCES

Vertical alignment (plunmbness) of studs shall be within 1/960th of the

span. Horizontal alignnment (level ness) of walls shall be within 1/960th of

their respective lengths. Spacing of studs shall not be nore than plus 3 nm
fromthe designed spacing providing the the cumul ative error does not

exceed the requirements of the finishing materi al

-- End of Section --
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SECTI ON 07551

MCDI FI ED Bl TUVEN ROOFI NG

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 208 (1995) Cellulosic Fiber Insulating Board
ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danppr oofi ng, and Wt er proofing
ASTM D 312 (1995a) Asphalt Used in Roofing
ASTM D 3746 (1985; R 1996) Inpact Resistance of
Bi t um nous Roofing Systens
ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free
ASTM D 4601 (1997) Asphalt-Coated d ass Fiber Base

Sheet Used in Roofing

ASTM D 5147 (1997) Sanpling and Testing Mdified
Bi t um nous Sheet Materi al

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825c (1997) Approval Guide Building Materials
UNDERWRI TERS LABORATORI ES (UL)

UL Bld Mat Dir (1997) Building Materials Directory

UL 790 (1995) Tests for Fire Resistance of Roof
Covering Materials

UL 1256 (1993; Rev thru Apr 1996) Fire Test of
Roof Deck Constructions

1.2  SYSTEM DESCRI PTI ON
The nodified bitunmen roofing systemshall consist of a manufacturer's
standard, prefabricated, reinforced polyner-nodified bitumen nenbrane, with
base sheet, and insulation as specified and indicated. The nanufacturer
shal |l have a mnimum of 5 years experience in manufacturing of the proposed
nodi fi ed bitunen sheet roofing for simlar applications.

1.3 SUBM TTALS
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Covernment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD-06 | nstructions
Materials and Installation; FIQ

Manuf acturer's instructions, including nenbrane description and perfornance
data, detailed procedure for installation, and safety precautions, prior to
the start of roofing work.

SD- 13 Certificates
Qualifications; FIO

Evi dence that the nanufacturer has a mininumof 5 years experience

manuf acturing nodi fi ed bitunmen roofing. The roofing system applicator
shal | be approved by the nodified bitunmen roofing manufacturer, and shal
have a m ni mum of 3 years experience as an approved applicator. A list of
installations using the sane products and applicator as proposed shall be
i ncl uded.

Materials; FlIO
Certificates of compliance for felts, bitumens, and menbrane sheet.
SD- 18 Records

Bills of Lading; FIO

Bills of lading shall indicate the flash point and equivi scous tenperature
(EVT) and this information shall be shown on | abels for each unit (or plug)
of asphalt.

1.4 STORAGE OF MATERI ALS

Felts and roofing sheets shall be kept dry before, during, and after
delivery to the site. Felts and roofing sheets shall be stored on end one
I evel high, in an enclosed building or trailer and on platforms, off the
deck or floor. Felts and sheets shall be maintained at a tenperature above
10 degrees C for 24 hours inmedi ately before |aying.

1.5 COORDI NATI ON REQUI REMENTS
The work shall be coordinated with other trades to ensure that components
are avail able when they are to be secured or stripped into the roofing
system

1.5.1 I nsul ation Application

Application of roofing shall imediately follow application of insulation
as a conti nuous operation.

1.5.2 Fl ashi ng
Modi fi ed bitunm nous sheet shall be used for flashings where the roof deck

abuts angl es, vertical surfaces, edge netal, and penetrations, unless
ot herwi se specified or indicated. Flashing shall be installed as the work
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progr esses.

.5.3 Sheet Met al wor k

Sheet metal work specified in Section 07600 SHEET METALWORK, GENERAL shal
be coordinated with roofing operations.

.6 ENVI RONMENTAL CONDI TI ONS

Air tenperature shall be above 4 degrees C and there shall be no visible
ice, frost, or noisture on the roof deck at the time roofing is installed.

T FLAMVE HEATED EQUI PMENT

Fl ame heated kettles shall not be placed on the roof. Torch application
shal | be approved by the nmenbrane manufacturer for the specific nodified
bi tumen. Open flane equi pnent shall not be left unattended while ignited.

. 8 ELECTRI G- HEATED EQUI PMENT

Adequat e el ectrical service shall be provided as required by the
manuf acturer of the equipment, to insure proper application of the roofing
materi al s.

.9 FI RE AND W ND UPLI FT REQUI REMENTS

The conpl ete roof system shall have a UL 1256, UL 790, Class Aor B
classification, be listed as "fire classified" in UL Bld Mat Dir, and bear
the UL | abel or be listed as a Cass | Roof Deck in FM P7825c. Roofing
system over steel deck shall be rated Class |- 120 in accordance with FM
P7825c. Ratings from ot her independent |aboratories may be substituted
provided that the tests, requirenents and ratings are docunented to be
equi valent, to the satisfaction of the Contracting Oficer.

.10 WARRANTY

Manuf acturer's standard warranty signed by manufacturer and installer for
the roofing systemshall be provided for not |ess than 10 years from
acceptance of the work. Warranty shall state that nmanufacturer shal

repair or replace defective materials if the roofing systemleaks or allows
the insul ati on beneath the nenbrane to becone wet during the period of the
warranty.

PART 2 PRODUCTS

2.

2.

2.

1 PRI MER

Primer shall conformto ASTM D 41.

2  ASPHALT

Asphalt shall conformto ASTM D 312, Type IIl for slopes up to 25 percent
(1/4 vertical/horizontal) and Type IV for slopes up to 50 percent (1/2
vertical /horizontal).

3 Bl TUM NOUS CEMENT

Bi t um nous cenent shall conformto ASTM D 4586.
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2.4 CANTS AND WOOD NAI LERS

Treated wood cants and wood nail ers shall be of water-borne
preservative-treated material as specified in Section 06100 ROUGH
CARPENTRY. Cants shall be made fromtreated wood or treated fiberboard not
| ess than 89 nmm high and cut to reduce change in direction of the nenbrane
to 45 degrees or less. Fiberboard shall conformto ASTM C 208, treated
with sizing, wax or bitum nous inpregnation. Wen nmenbrane or flashing is
to be torch applied, cants shall be fire resistant.

2.5 BASE SHEET
Non venting base sheet shall conformto ASTM D 4601, Type ||
2.6 MODI FI ED Bl TUMEN SHEET

Modi fi ed bitunmen sheet shall be a bitumen nodified by atactic pol ypropyl ene
(APP) or styrene butadi ene styrene (SBS); or nodified by SBS whi ch has been
further nodified with styrene ethyl ene butadi ene styrene (SEBS). Sheets
shall be uniformin thickness and appearance, and free fromblisters or
tape splices. Sheets shall not stick to the roll or stack, and shall be
suitable for joining along the entire I ength by the procedure recomended
by the manufacturer. Sheet shall be reinforced with fiber made from gl ass,
pol ypropyl ene, or polyester, and shall neet the follow ng requirenents:

MODI FI ED Bl TUMEN SHEET PROPERTI ES

Maxi mum Load/ El ongati on, ASTM D 5147, weakest (Ilongitudinal or transverse)
direction:

Maxi mum | oad, m ni mum 15 KN'm
El ongati on, m nimuny when reinforced with
gl ass fi ber 3 percent

pol yester or pol ypropyl ene 40 percent

Tear Strength, ASTM D 5147
M ni mum 356 N

Low Tenperature Flexibility, ASTM D 5147 SBS: m nus 26 degrees C
APP: mnus 9.4 degrees C

| mpact Resi stance, ASTM D 3746 No Danmage
2.7 NAI LS AND FASTENERS

Nai |l s and fasteners shall be an approved type recommended by the roofing
felt or nmenbrane nmanufacturer.

2.8  SURFACI NG MATERI AL
Surfacing shall be factory applied granules requiring no further coating.
Provi de adequate quantity of | oose granul es matching granul es applied at
factory to cover full length of all |lap seans when sprinkled on adhesive
seepage.

2.9  ADHESI VE

Adhesi ve shall be an approved type recomended by the menbrane nanufacturer
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2.

10 I NSULATI ON

Insul ation shall be conpatible with the menbrane, as recomended by the
menbrane manufacturer's printed instructions, and as specified in Section
07220 ROOF | NSULATI ON

.11  [AW0001] LOOSE GRANULES

Provide mneral granules identical to those applied to cap sheet by
manuf acturer. Provide 25 pounds | oose granules for extra stock for future

use when making repairs to roof.

PART 3 EXECUTI ON

3.

1 PREPARATI ON REQUI REMENTS

The substrate construction of any bay or section of the building shall be
conpl eted before roofing work i s begun thereon. Vents and other itens
penetrating the roof shall be secured in position and properly prepared for
flashing. Nailers, curbs and other itens attached to roof surface shall be
in place before roofing is begun

.2 | NSTALLATI ON OF CANTS

Cants shall be installed in the angles fornmed between the roof and walls or
other vertical surfaces. Cants shall be laid in a solid coat of bitum nous
cenent just prior to laying the base sheet or nenbrane. Cants shall be
continuous, and shall be installed in |l engths as | ong as practicabl e.

.3 CONDI TI ON OF SURFACES

Surfaces shall be inspected and approved i nmediately prior to application
of roofing and flashings. The roofing and flashings shall be applied to a
snooth and firmsurface free fromice, frost, visible noisture, dirt,
projections, and foreign materials. Prior to application of primer on
precast concrete decks, joints shall be covered with a 100 mm strip of
roofing felt, enbedded in and coated with bitum nous cenent. Mbdified

bi tumen menbrane shall be isolated fromcoal tar pitch

.4 MECHANI CAL APPLI CATI ON DEVI CES

Mechani cal application devices shall be nounted on pneumatic-tired wheels,
and shall be designed and nmintained to operate wi thout damaging the
i nsul ation, roofing nenbrane, or structural conponents.

.5 PRI M NG

Concrete, masonry and netal surfaces to receive bitunmen shall be uniformy
coated with priner at a rate of not less than 0.4 liter per square neter
and allowed to dry.

.6 HEATI NG OF BI TUMEN

Asphalt shall not be heated higher than 42 degrees C above the EVT or 28
degrees C below the flash point or 274 degrees C (nmaxi num) whichever is
lower. EVT and flash point tenperatures of asphalt in the kettle shall be
conspi cuously posted on the kettle. Heating kettle shall be provided with
automatic thernostatic control and an accurate thernoneter. Kettle
operators shall be in attendance at all times during the heating to ensure
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that the naxi mumtenperature specified is not exceeded. An asphalt tanker
shall be treated as a kettle.

3.7 Bl TUMEN APPLI CATI ON

Asphalt shall be applied within 14 degrees C bel ow or above the EVT, or
204 degrees C, whichever is higher. Application tenperatures shall be
neasured at the nmop bucket or mechanical applicator. Bitunmen at a
tenmperature bel ow the recomended tenperature shall be returned to the
kettle.

3.8  APPLI CATI ONS OF BASE SHEET

Base sheet shall be applied, shingle fashion, in a continuous operation
with side laps in accordance with manufacturer's printed instructions. End
| aps shall be not less than 150 mm and staggered a m ni mum of 600 mm

Base sheets shall be applied at right angles to the sl ope (except on curved
or steep deck) and |l aps shall face down the slope. Non venting base sheet
shal |l be applied in hot nopping of not less than 0.97 kg nor nore than 1.7
kg of asphalt per square neter and shall be enbedded in the hot asphalt
with a squeegee or broomto elimnate air pockets and assure conplete
adhesi on. Operator shall avoid heavy application of squeegees to

gl ass-fi ber sheets.

3.9 MODI FI ED Bl TUMEN MEMBRANE APPLI CATI ON

Menbrane shall be two plies . Each sheet in each ply shall be fully
adhered to the underlying surface. Sheet edges shall lie flat, with no
fishmouths or winkles. Installation shall begin at the | ow point of the

roof and progress to the high point with each sheet installed shingle
fashion. Each sheet shall be unrolled to provide 100 mm side |aps and 150
mm end | aps. End | aps shall be staggered not |ess than 600 nmm Laps
shall not coincide with | aps of base |ayers except at |ines of pernmanent
term nation. Sheets shall be enbedded in hot solid-nmopped asphalt, applied
at arate of 0.97 to 1.46 kg per square neter. Hot asphalt shall flow out
of all side and end laps. End |aps shall be back-nopped.

3.10 TERM NATI ONS AT PERI METERS

The nodified bitunmen menbrane shall extend up abutting surface at |east 100
mm or 50 nm above the top of the cant.

3.11 VECHANI CAL FASTENI NG

Nai |l s and fasteners for securing base or nenbrane sheet to wood nailers or
deck shall be flush driven through flat netal disks of not |ess than 25 nm
diameter. Metal disks may be omtted where heads of fasteners are
equivalent in size to the 25 mm dianeter disks. Screw fasteners with

di sks as specified by the nenbrane manufacturer shall be used on concrete
or metal deck. Nails and fasteners shall be spaced to neet the wind uplift
requi renent and within the tol erances specified by the manufacturer
Penetration of nails and fasteners will not be permitted through the
exposed surface of menbrane.

3.12 PROTECTI ON OF APPLI ED ROCFI NG
At end of day's work or whenever precipitation is immnent, the term nated

edge of the roofing shall be sealed with two full width strips of roofing
felt set in and coated with bitum nous cement or hot nopped asphalt. One
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hal f-wi dth of strips shall be extended up and over the finished roofing and
the other half-w dth extended out and onto the bare roof deck or existing
menbrane. Sealing strips shall be renmoved before continuing installation
of roofing. To facilitate sealing, term nati on edges may be strai ghtened
wi th pieces of insulation board which shall be renmoved when work is resuned

3.13 FLASHI NGS

Fl ashi ngs shall be provided over cants, in the angles forned at walls and
ot her vertical surfaces, and where required to make the work watertight.
Modi fied bitunmen flashings shall be used, except where netal flashings are
specified in other sections of the specifications.

3.14 [AW#0001] LOOSE GRANULES

Pour | oose mineral granules on excess asphalt at seans. Tanmp lightly or
gently roll granules into soft asphalt partially inbedding them G anules
shall not be fully inbedded in the asphalt. Cover excess asphalt

conpl etely.

3.15 WALKWAYS

Wal kways shall be mneral surfaced nodified bitumen cap sheet and shall be
| ocated as indicat ed.

3.16 FI RE WATCH

Fire watch shall be provided continuously during and for at |east 1 hour
following torch application. At least two 9.46 liter containers of water
and two 6.8 kg carbon dioxi de extinguishers shall be available during the
fire watch. When work is interrupted, or at the end of a section of
roofing, and at end of each day's work, areas which had been subjected to
torch applications shall be surveyed with an infra-red sensing device. Hot
spots shall be cooled and re-surveyed. |If a hot spot persists, the roof
shal |l be cut open and any snoldering materials shall be extinguished before
the foreman | eaves the site

3. 17 I NSPECTI ON

The Contractor shall establish and maintain an inspection procedure to
assure conpliance of the installed roofing with the contract requirenents.
Any work found not to be in conpliance with the contract shall be promptly
renoved and replaced or corrected in an approved nanner. |nspection shal

i nclude, but not be limted to, the foll ow ng:

a. Qoservation of environnental conditions; nunber and skill |evel of
roofing workers; start and end tine of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during, and after
i nstal |l ation.

c. Inspection of condition of equi pnent and accuracy of thernmoneters
and netering devices.

d. Inspection of flashings, cants and curbs.

e. Inspection of menbrane placenment, including edge envel opes, wi dths
of starter sheets, |aps, proper use of squeegee, and mechanica
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fast eni ng

f. Inspection of application of bitunen, aggregate, and wal kways.

h. Cutout sanpling and anal ysis as directed.

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

SECTI ON 08700

BU LDERS' HARDWARE

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 283

ASTM F 883

(1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls
and Doors Under Specified Pressure

Di fferences Across the Specinen

(1990) Padl ocks

BU LDERS HARDWARE MANUFACTURERS ASSCOCI ATI ON ( BHVA)

BHVA- 01

BHVA- 02

BHVA- 03

BHVA ANSI / BHVA

BHVA ANSI / BHVA

BHVA ANSI / BHVA
BHVA ANSI / BHVA

BHVA ANSI / BHVA

BHVA ANSI / BHVA
BHVA ANSI / BHVA

BHVA ANSI / BHVA

BHVA ANSI / BHVA

BHVA ANSI / BHVA

Al156.

Al156.

Al156.

Al156.

Al156.

Al156.

Al156.

Al156.

Al156.

Al156.

13

16

(Effective thru Jun 1998) Directory of
Certified Locks & Latches

(Effective thru Jul 1997) Directory of
Certified Door Closers

(Effective thru Jul 1997) Directory of
Certified Exit Devices

(1997) Butts and Hi nges

(1996) Bored and Preassenbl ed Locks and
Lat ches

(1994) Exit Devices
(1992) Door Controls - Cosers

(1992) Auxiliary Locks & Associ ated
Product s

(1994) Architectural Door Trim
(1988) Tenpl ate H nge Di mensi ons

(1994) Door Controls - Overhead Stops and
Hol ders

(1994) Mortise Locks & Latches

(1989) Auxiliary Hardware
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BHVA ANSI / BHVA Al156. 17 (1993) Self Cosing Hi nges & Pivots
BHVA ANSI / BHVA A156. 18 (1993) Materials and Fini shes

BHVA ANSI / BHVA A156. 20 (1996) Strap and Tee Hi nges and Hasps
BHVA ANSI / BHVA Al156. 21 (1996) Threshol ds

DOOR AND HARDWARE | NSTI TUTE ( DHI)
DHI - 03 (1989) Keying Systens and Nonencl ature

DHI - 04 (1976) Recommended Locations for Buil ders'
Har dware for Custom Steel Doors and Franes

DH 05 (1990) Recomrended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DHI - A115. 1G (1994) Installation Guide for Doors and
Har dwar e
DH A115-W (Varies) Wod Door Hardware Standards

(I'ncl AII5-WL thru A115-W9)

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 80 (1995) Fire Doors and Fire W ndows

NFPA 101 (1997; Errata 97-1) Life Safety Code

NFPA 105 (1993) Installation of Snmoke-Control Door
Assenbl i es

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designhation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Har dwar e and Accessories; GA.
Manuf acturer's descriptive data, technical literature, catal og cuts, and
installation instructions. Spare parts data for |ocksets, exit devices,
closers, electric |l ocks, electric strikes, electro-nmagnetic closer hol der
rel ease devices, and electric exit devices, after approval of the detail
drawi ngs, and not later than 3 nonth(s) prior to the date of beneficial
occupancy. The data shall include a conplete |list of parts and supplies,
with current unit prices and source of supply.

SD- 04 Dr awi ngs
Har dwar e Devi ces; GA.

Detail drawi ngs for hardware devices for conputerized keying systens, ,
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keyl ess push button access control systens, and other el ectrical hardware
devi ces showi ng conplete wiring and schematic di agrans and other details
required to denonstrate proper function of units.

SD- 07 Schedul es

Har dwar e Schedul e; GA.

Har dware schedule listing all itens to be furnished. The schedul e shal
include for each item the quantities; manufacturer's nane and catal og
nunbers; the ANSI nunber specified, sizes; detail information or catal og

cuts; finishes; door and frame size and materials; |ocation and hardware
set identification cross-references to draw ngs; correspondi ng reference
standard type nunber or function nunber from nmanufacturer's catalog if not
covered by ANSI or BHMA; and |ist of abbreviations and tenpl ate numnbers.

Keyi ng Schedul e; GA

Keyi ng schedul e devel oped in accordance with DHI -03, after the keying
neeting with the user.

SD- 13 Certificates
Har dwar e and Accessories; FIO

The hardware manufacturer's certificates of conpliance stating that the
supplied material or hardware item neets specified requirenents. Each
certificate shall be signed by an official authorized to certify in behalf
of the product manufacturer and shall identify quantity and date or dates
of shipnent or delivery to which the certificates apply. A statenent that
t he proposed hardware itens appear in BHVA-01, BHMA-02 and BHVA- 03
directories of certified products may be submitted in lieu of certificates.

1.3 PREDEL| VERY CONFERENCE

Upon approval of the Hardware Schedul e, the construction Contractor shal
arrange a conference with the hardware supplier, Contracting Oficer and

t he using agency to determ ne keying systemrequirenents. Location of the
key control storage system set-up and key identification |labeling wll

al so be determ ned.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Har dware shall be delivered to the project site in the manufacturer's

ori ginal packages. Each article of hardware shall be individually packaged
in the manufacturer's standard comercial carton or container, and shall be
properly marked or |labeled to be readily identifiable with the approved
hardwar e schedul e. Each change key shall be tagged or otherw se identified
with the door for which its cylinder is intended. Were double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the |lock and on the
har dware schedule. Mnufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package.

1.5 SPECI AL TOOLS

Speci al tools, such as those supplied by the manufacturer, unique w enches,
and doggi ng keys, shall be provided as required to adjust hardware itens.
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1.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.7 OPERATI ON AND NMAI NTENANCE MANUALS

Si x conpl ete copies of maintenance instructions |isting routine naintenance
procedures, possible breakdowns and repairs, and troubl eshooting guides
shal |l be provided. The instructions for electric |locks, electric strikes,
el ectro-magneti c cl oser hol der rel ease devices, and electric exit devices
shall include sinplified diagrans as installed.

1.8 TRAI NI NG

Provide m nimum 8 hours on-site training in maintenance and repair of
electric and el ectronic hardware incorporated in project. Provide printed
training materials including instructions, routine naintenance procedures,
t roubl eshooti ng procedures for possible breakdowns, and repairs.

PART 2 PRODUCTS

2.1 GENERAL HARDWARE REQUI REMENTS
Har dware shall conformto the requirenents specified herein and the
HARDWARE SETS listing at the end of this section. Hardware set nunbers
correspond to the set nunbers shown on the draw ngs.

2.2  TEMPLATES
Requi renents for hardware to be nounted on netal doors or netal franes
shal | be coordinated between hardware nanufacturer and door or frane
manuf acturer by use of tenplates and other information to establish

| ocation, reinforcement required, size of holes, and sinilar details.
Tenpl at es of hinges shall conformto BHVA ANSI/BHVA Al156. 7.

2.3 HI NGES
Hi nges shall conformto BHVA ANSI/BHVA A156.1. Hinges used on netal doors
and franmes shall also conformto BHVA ANSI/BHVA A156.7. Except as
ot herwi se specified, hinge sizes shall conformto the hinge manufacturer's
printed recomendati ons.

2.3.1 Hi nges for Reverse Bevel Doors with Locks
Hi nges for reverse bevel doors with | ocks shall have pins that are made
nonr enpvabl e by means such as a set screw in the barrel, or safety stud,
when the door is in the closed position

2.3.2 Contractor's Option
Hinges with antifriction bearings may be furnished in lieu of ball bearing
hi nges, except where prohibited for fire doors by the requirements of NFPA
80.

2.3.3 Spring Hi nges

Spring hinges shall conformto BHVA ANSI/BHVA A156. 17.
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2.4 LOCKS AND LATCHES

To the maxi mum ext ent possible, |ocksets, |latchsets and deadl ocks, and al
conponents thereof, including cylinders and renovabl e cores, shall be the
products of a single manufacturer. Strikes for wood frames and pairs of
wood doors shall be furnished with wought boxes.

2.4.1 Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform
to BHVA ANSI/BHMA A156. 13, operational Grade 1. Strikes for security doors
shal | be rectangular without curved lip. Mortise type |locks and | atches
for doors 44 mm thick and over shall have adjustable bevel fronts or

ot herwi se conformto the shape of the door. Mortise |ocks shall have
arnmored fronts.

2.4.2 Bored Lock and Latchsets

Bored | ock, latchsets, and strikes shall be series 4000 and shall conform
to BHVA ANSI/BHMA Al156.2, Grade 1. Bored type |locks and |atches for doors
35 mm thick and over shall have adjustable bevel fronts or otherw se
conformto the shape of the door

2.4.3 Auxi liary Locks and Associ ated Products

El ectric strikes shall conformto BHVA ANSI/BHVA Al156.5. Strike boxes
shall be furnished with dead bolt and |atch strikes for Gade 1. Electric
stri kes shall be unlocked froma renpote location in fail secured npde.
Electric strike for rated openings shall be fail secured.

2.4.4 Lock Cylinders (Mortise, R mand Bored)

Lock cylinders shall conply with BHVA ANSI/BHMA Al156.5. Lock cylinder
shal | have not |ess than seven pins. Cylinders shall have key renovabl e
type cores. An extension of the existing keying system shall be provided
for. The cylinders shall be conmpatible with existing | ocks that were
manuf act ured by Best Access Systens and have interchangeabl e cores.
Construction interchangeabl e netal cores shall be provided. D sassenbly of
knob or | ockset shall not be required to renove core froml ockset. Al

| ocksets, |ockable exit devices, and padl ocks shall accept sane

i nt erchangeabl e cores.

2.4.5 Padl ocks

Padl ocks shall conformto ASTM F 883. Straps, tee hinges, and hasps shal
conformto BHVA ANSI/BHVA A156. 20

2.4.6 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of

commercial plain design. |In addition to neeting the test requirenent of
BHVA ANSI / BHMVA A156. 2 or BHMA ANSI/ BHVA A156. 13, knobs, |ever handl es,
roses, and escutcheons shall be 1.27 mm thick, if unreinforced. |If

reinforced, the outer shell shall be 0.89 mmthick and the conbi ned

t hi ckness shall be 1.78 mm except that knob shanks shall be 1.52 mmthick
Knob di ameter shall be 54 to 57 mm Lever handl es shall be of plain design
with ends returned to no nore than 10 mm fromthe door face.

2.5 EXI'T DEVI CES AND EXI T DEVI CE ACCESSCRI ES

08700-5



WEST CONTROL TOVER
ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 00- B- 0026

Exit devices and exit device accessories shall conformto BHVA ANSI/ BHVA
A156. 3, G ade 1.

2.5.1 Exit Devices and Auxiliary ltems

Trimshall be of wought construction and comercial plain design with
strai ght, beveled, or snoothly rounded sides, corners, and edges.

Adj ustabl e strikes shall be provided for rimtype and vertical rod devices.
Open back strikes shall be provided for pairs of doors with nortise and
vertical rod devices; except open back strikes shall be used on | abel ed
doors only where specifically provided for in the published listings. Touch
bars shall be provided in Iieu of conventional crossbars and arns.

Escut cheons shall be provided not [ess than 175 by 55 mm Escut cheons
shall be cut to suit cylinders and operating trim

2.6 KEYI NG

Locks shall be keyed in sets or subsets as schedul ed. Locks shall be
furnished with the nmanufacturer's standard construction key system Change
keys for |ocks shall be stanped w th change number and the inscription
"U'S. Property - Do Not Duplicate." Keys shall be supplied as follows:

Locks: 3 change keys each | ock
Mast er keyed sets: 6 keys each set.

Grand master keys: 6 total.

Construction keys: 6 total

Bl ank keys: 10 total

The keys shall be furnished to the Contracting Officer arranged in a key
cabinet with expansion capabilities for key control systemstorage in sets
or subsets as schedul ed.

Bitting List shall be provided by Lock Manufacture (only) with extra
expansions to existing master key System for Randol ph AFB. This shoul d be
received by registered nail to Contracting O ficer

2.7 DOOR CLOSI NG DEVI CES

Door cl osing devices shall conformto BHVA ANSI/BHVA Al156.4, G ade 1.

Cl osing devices shall be products of one manufacturer for each type
specified. The opening resistance of closing devices shall not exceed 67 N
applied at the latch stile or exceed 22 N where | ow opening resistance is
schedul ed.

2.7.1 Surface Type O osers

Surface type closers shall be Gade 1, Series C02000 Standard Cover wth
options PT-4H, Size 1 or 2 through Size 6, and PT-4D with back check
position valve. Except as otherw se specified, sizes shall conformto the
manuf acturer's published recomrendati ons. Closers for outsw nging exterior
doors shall have parallel arns or shall be top janb mounted. C osers for
doors close to a wall shall be of narrow projection so as not to strike the
wal | at the 90-degree open position.

2.8 DOOR CONTROLS - OVERHEAD HOLDERS

Door controls - overhead hol ders shall conformto BHVA ANSI/BHMA Al56. 8.
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2.

9  ARCH TECTURAL DOOR TRI M

Architectural door trimshall conformto BHVA ANSI/BHVA Al156. 6.

.9.1 Door Protection Plates

.9.1.1 Ki ck Pl ates

Ki ck plates shall be Type J102 stainless steel. Wdth of plates shall be
50 mm | ess than door width for single doors and 25 nmless for pairs of
doors. Height shall be 400 mMm except where the bottomrail is |less than
400 mMm the plate shall extend to within 13 mm of the panel nold or glass
bead. Edges of netal plates shall be bevel ed.

.10  AUXI LI ARY HARDWARE

Auxi liary hardware, consisting of door hol ders, door stops, and viewers,
shall conformto BHVA ANSI/BHVA Al156. 16.

11 M SCELLANEQUS

11,1 Aut omati ¢ Door Bottons

Aut omat i c door bottoms shall be surface type w th alum num housing cover,
anodi zed clear finish. Door bottomshall have a wool, felt, rubber, vinyl,
or neoprene seal and shall be actuated by the opening and cl osing of the
door. The door bottom shall exclude |light when the door is in the closed
position and shall inhibit the flow of air through the unit.

.11.2 Met al Threshol ds

Threshol ds shall conformto BHVA ANSI/BHVA A156.21. Threshol ds for
exterior doors shall be extruded al um num of the type indicated and shal
provi de proper clearance and an effective seal with specified weat her
stripping. Were required, thresholds shall be nodified to receive
projecting bolts of flush bolts . Air |eakage rate of weatherstripping
shal |l not exceed 0.775 liters per second per lineal nmeter of crack when
tested in accordance with ASTM E 283 at standard test conditions.

.11.3 Rai n Drips

Extruded al umi num not |ess than 1.78 mmthick, bronze anodized. Overhead
rain drips shall be approximately 38 mm high by 63 nm projection and shal
extend 50 mm on either side of the door opening w dth.

.11.4 Gasketi ng

Gasketing shall be a conpression type seal, silicon based, self-adhesive
product for use on steel door frames with wood and steel doors for 1-1/2
hour B-label. Col or shall be bronze. Air |eakage rate of weatherstripping
shal |l not exceed 0.775 liters per second per lineal meter of crack when
tested in accordance with ASTM E 283 at standard test conditions.

.11.5 Door Stops

Wal | stops, floor stops and combination stop and hol ders shall conformto
BHMA ANSI / BHVA A156. 16.
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2.

12 FASTENI NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied
with each article of hardware. Machine screws and expansi on shiel ds shal
be used for attaching hardware to concrete or masonry. Fastenings exposed
to the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machine screws and gronmet nuts, where
used on reverse-bevel exterior doors equi pped with hal f-surface or

full -surface hinges, shall enploy one-way screws or other approved

t amper proof screws. Screws for the janb | eaf of half-nortise and
full-surface hinges attached to structural steel frames shall be one-way or
ot her approved tanperproof type.

.13 FI NI SHES

Unl ess ot herwi se specified, finishes shall conformto those identified in
BHVA ANSI / BHVA A156.18. \Where painting of primed surfaces is required,
painting is specified in Section 09900 PAINTI NG GENERAL.

Lock and door trimfinishes shall generally be the follow ng types:

Locksets, closers, exit devices, stops, holders, flush bolts, etc.
shall be dull stain chrone or brushed al um num

Hi nges, kickplates, push plates, pulls shall be brushed stainless..

.14 HARDWARE FOR FI RE DOORS

Hardware for fire doors shall conformto the requirenents of NFPA 80and
NFPA 101.

PART 3 EXECUTI ON

3.

3.

1 APPL| CATI ON

Har dware shall be l|ocated in accordance with DHI -04 and DH 05, except that
deadl ocks shall be mounted 1220 mm above finish floor. Wen approved,
slight variations in locations or dinensions will be permtted.

Application shall be in accordance with DHI - A115.1G or DH A115-W Door
control devices for exterior doors such as closers and hol ders, shall be
attached to doors with thru bolts and nuts or sex bolts. Alternate
fasteni ng nethods may be approved by the Contracting O ficer when

manuf acturers' docunentation is subnmitted to verify that the fastening

devi ces and door reinforcenents are adequate to resist w nd i nduced
stresses. Electric hardware itens and access control devices shall be
installed in accordance with manufacturer's printed installation procedures.

1.1 Hardware for Fire Doors and Snmoke- Control Door Assenblies

Hardware for fire doors shall be installed in accordance with the

requi renments of NFPA 80. Exit devices installed on fire doors shall have a
visible | abel bearing the marking "Fire Exit Hardware". O her hardware
installed on fire doors, such as |ocksets, closers, and hinges shall have a
visible |abel or stanmp indicating that the hardware itens have been
approved by an approved testing agency for installation on fire-rated
doors. Hardware for snoke-control door assenblies shall be installed in
accordance with NFPA 105.

1.2 Door - Cl osi ng Devi ces
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Door - cl osi ng devices shall be installed and adjusted in accordance with the
tenpl ates and printed instructions supplied by the manufacturer of the
devices. Insofar as practicable, doors opening to or fromhalls and
corridors shall have the closer mounted on the room side of the door

3.1.3 Kick Pl ates
Kick plates shall be installed on the push side of single-acting doors.
3.1.4 Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the
i nactive leaf of pairs of doors. The bottombolt shall operate into a
dust - proof floor strike or threshold.

3.1.5 Thr eshol ds

Threshol ds shall be secured with a nminimum of three fasteners per single
door width and six fasteners per double door width with a maxi mum spaci ng
of 300 nm Exterior thresholds shall be installed in a bed of seal ant
wi t h expansi on anchors and stainless steel screws, except that bronze or
anodi zed bronze thresholds shall be installed with expansion anchors with
brass screws. M ninmum screw size shall be No. 10 | ength, dependent on job
conditions, with a mnimmof 19 nmthread engagenent into the floor or
anchoring devi ce used.

3.1.6 Rai n Drips

Overhead rain drips shall align with bottom edge of door frane rabbet.
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.7 Weat her seal s

Weat herseal s shall be | ocated as indicated, snug to door face and fastened
in place with color matched netal screws after door and frames have been
finish painted. Screw spacing shall be as recomended by nanufacturer

3.1.8 Gasketi ng

Gasketing shall be installed at the inside edge of the hinge and head and

| atch sides of door frane. Franes shall be toleranced for a 3 nm

cl earance between door and frane. Franes shall be treated with tape priner
prior to installation.

3.2 OPERATI ONAL TESTS

Prior to acceptance of any electrical hardware system an operational test
shall be perforned to determine if devices are operating as intended by the
specifications. Wring shall be tested for correct voltage, current
carrying capacity, and proper grounding. Stray voltages in lock wiring
shall be elimnated to prevent |ocking devices fromreleasing in critica
situati ons.

3.3 FI ELD QUALI TY CONTROL
Architectural Hardware Consultant enployed by the Supplier shall inspect

the conpleted installation and certify that the hardware has been furnished
and installed in accordance with the manufacturers' instructions and as
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specified. The inspection report shall identify any nal functioning itens
and recommend adj ust nent or repl acenent as appropriate.

3.4 HARDWARE SETS

HW 1
EACH TO HAVE:
3 EA BUTTS
(S) 1 EA LOCK
1 EA ELECTRI C STRI KE
1 EA VI EVER
1 EA CLOSER
1 EA Kl CK PLATE
1 EA STOP
(N 1 EA  THRESHOLD
(N) 1 EA DOOR BOTTOM
(N) 1 ST  WEATHERSTRI PPl NG
HW 2
EACH TO HAVE:
3 EA BUTTS
1 EA PANI C DEVI CE
1 EA CLOSER
1 EA Kl CK PLATE
1 EA STOP
(N 1 EA  THRESHOLD
(N 1 EA DOOR BOTTOM
(N) 1 ST  WEATHERSTRI PPl NG
HW 3
EACH TO HAVE:
3 EA BUTTS
1 EA LOCK
(N) 1 EA RAIN DR P
(N 1 EA  THRESHOLD
(N) 1 EA DOOR BOTTOM
(N) 1 ST  WEATHERSTRI PPl NG
HW 4
EACH TO HAVE:
3 EA BUTTS
1 EA LOCK
1 EA OH STOPS
(N) 1 EA  THRESHOLD
(N) 1 EA DOOR BOTTOM
(N 1 ST  GASKETI NG
HW 5

GATE AT MECHANI CAL YARD

A2112 4-1/2 X 4-1/2 NRP
F86

E09321

L03221

C02021

J102

L02121

424

200N

5050

A2112 4-1/2 X 4-1/2 NRP
TYPE 1 FUNCTI ON 01
C02021

J102

L02121

424

200N

5050

A2112 4-1/2 X 4-1/2 NRP
F17
16DKB
424
200N
5050

A2133 4-1/2 X 4-1/2 NRP
F17

C02511

424

200N

5050
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PADLOCK

11B722LMB

- BALANCE OF HARDWARE BY GATE SUPPLI ER -

TO HAVE:

(B) 1 EA

HW 6

EACH TO HAVE:
3 EA
1 EA
1 EA
1 EA
1 EA

(N 1 EA

(N 1 ST

HW 7

EACH TO HAVE:
3 EA
1 EA
1 EA
1 EA
1 EA

HW 8

EACH TO HAVE:
3 EA
1  EA
1  EA
1 EA
1 EA

HW 9
3 EA
1 EA
1 EA
1 EA
1 EA

BUTTS
LOCK
CLOSER

Kl CK PLATE
STOP

AUTO DOCR BOTTOM

GASKETI NG

BUTTS
LOCK

CLOSER
Kl CK PLATE
STOP

BUTTS
LOCK
CLOSER

Kl CK PLATE
STOP

BUTTS
LOCK
CLOSER

Kl CK PLATE
STOP

HW 10 NOT USED

HW 11 NOT USED

HW 12

EACH TO HAVE:

TEERE

BUTTS

PRI VACY LOCK
CLOSER

Kl CK PLATE
STOP

A8112 4-1/2 X 4-1/2
F84

C02011

J102

LO2101

220

5050

A8112 4-1/2 X 4-1/2
F84; [ AM#0001]

C02011
J102
LC2101

A8112 4-1/2 X 4-1/2
F21

C02011

J102

LO2101

A8112 4-1/2 X 4-1/2
F82

C02011

J102

LC2101

A8112 4-1/2 X 4-1/2
F76

C02011

J102

LC2101
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HW 13
EACH TO HAVE:
3 EA BUTTS
1 EA
1  EA CLOSER
1  EA KICK PLATE
1 EA STOP
HW 14
3 EA BUTTS
1 EA LOK
1 EA
1  EA VIEWR
1 EA CLOSER
1  EA KICK PLATE
1 EA STOP
(N 1 EA
(N 1 ST  GASKETING

-- End of Section --

PASSAGE SET

ELECTRI C STRI KE

AUTO DOCR BOTTOM

A8112 4-1/2 X 4-1/2
F75

C02051

J102

LC2101

A8112 4-1/2 X 4-1/2
F86

E09321

L03221

C02011

J102

LO2101

220

5050
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SECTI ON 14240

ELEVATORS, HYDRAULI C

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1998) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 106 (1997a) Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

ASTM A 176 (1997) Stainless and Heat - Resi sting
Chromium Steel Plate, Sheet, and Strip

ASTM A 366/ A 366M (1997) Steel, Sheet, Carbon, Col d-Rolled,
Commercial Quality

ASTM A 568/ A 568M (1998) Steel, Sheet, Carbon, and
Hi gh-Strength, Low Alloy, Hot-Rolled and
Col d- Rol | ed, General Requirenents for

ASTM A 569/ A 569M (1997) Commercial Steel (CS) Sheet and
Strip, Carbon (0.15 Maxi mum Percent),
Hot - Rol | ed

ASTM D 92 (1997) Flash and Fire Points by d evel and

Open Cup (1P 36/84 (89)

ASTM E 84 (1998el ) Surface Burning Characteristics
of Building Materials

ASME | NTERNATI ONAL ( ASME)

ASME Al7.1 (1998a) Safety Code for Elevators and
Escal ators

ASME Al7.2.2 (1994) Inspectors' Manual for Hydraulic
El evat ors

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B31.1 (1998) Power Piping

ASME QEIl -1 (1997) Standard for the Qualification of

El evat or | nspectors
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CODE OF FEDERAL REGULATI ONS ( CFR)

36 CFR 1191 Americans with Disabilities Act (ADA)
Accessibility Guidelines for Buildings and
Facilities

FEDERAL STANDARDS ( FED- STD)

FED- STD 795 (Basic) Uniform Federal Accessibility
St andar ds

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMVA LD 3 (1995) Hi gh-Pressure Decorative Lani nates

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Mtors
and Cenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code
NFPA 252 (1995) Fire Tests of Door Assenblies
1.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation.
Submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Training Data; FIO

I nformation describing the training course for operating personnel,
training aids and sanples of materials to be used, training schedul es, and
notification of training.

El evator System FIQO

A conplete list of equipnent and material, including illustrations,
schedul es, manufacturer's descriptive data and technical literature,
performance charts, catal og cuts, installation instructions, brochures,

di agrams, and other information required for fabrication and installation
of the equipnent. Data shall include calculations for reaction |oads

i mposed on building by el evator systems. Certified copies of list reports
may be submitted in lieu of calculations. Calculations to denonstrate
conpliance with ASME A17.1, Rule XXIV shall be included. Spare parts data
for each different itemof naterial and equi pnent specified, after approval
of detail drawi ngs and not later than four weeks prior to date of
beneficial occupancy. Data shall include a conplete Ilist of parts and
supplies, with current unit prices and source of supply, and a list of
parts reconmended to be replaced and replacenent interval required. Data
shal | include appropriate sizing of electrical protective devices.

SD- 04 Dr awi ngs

El evator System FIQO
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Detail drawi ngs including dinensioned |ayouts in plan and el evati on show ng
t he arrangenent of el evator equi pment, anchorage of equi prent, cl earances
for maintenance and operation; and details on hoistway, doors and franes,
operation and signal stations, controllers, motors, guide rails and
brackets, cylinder and plunge unit, and points of interface wth nornal
power fire alarmsystem. Draw ngs shall show any revised buil di ng

el ectrical systemrequired to nake supplied el evator systemfunction as
specified. Draw ngs shall contain conplete wiring diagrams show ng

el ectrical connections and other details required to denonstrate sequence
of operation and functions of system devices. Draw ngs shall include the
appropriate sizing of electrical protective devices which are frequently
different from National Electrical Code standard sizes.

SD-06 Instructions
Framed Instructions; FIO
Di agrans, instructions, and other sheets proposed for posting.
SD-08 Statements
Qualification Certificates; FIQ
Certificates of experience of el evator nechanics enployed to install,
supervise and test the elevator shall certify nmechanics to have not |ess
than 5 years experience installing, supervising and testing el evators of
the type and rating specified. Certificate shall certify that el evator
systeminstaller is acceptable to el evator manufacturer prior to
installation of elevators.
SD- 09 Reports
Testing; FIO
Test reports in booklet formshowing all field tests perforned to adj ust
each conponent and all field tests perforned to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of installed
system
SD- 14 Sanpl es
Fi ni shes; FIO
Sanpl es of materials and products requiring color or finish selection.
SD- 18 Records

Test Procedures; GA

A plan detailing the testing procedures shall be submitted 60 days prior to
perform ng the el evator tests.

SD-19 Qperation and Mi ntenance Manual s
El evat or System GA

Si x copies of operation manual outlining the step-by-step procedures for
system startup, operation and shutdown. Manuals shall include
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manuf acturer's name, nodel nunber,

service manual, parts list and brief

description of all equipnment, including basic operating features. Six
copi es of mmintenance manual |isting routine maintenance procedures,

possi bl e breakdowns and repairs,

and troubl eshooting guides. Manuals shal

i ncl ude equi pnent | ayout and conplete wiring and control diagrans of the
systemas installed. Operation and nmi ntenance nanual s shall be approved

prior to training course.

1.3 QUALI FI CATI ONS

Hydraulic el evators shall be pre-engineered el evator systems, and provided
by a conpany regularly engaged in the manufacture of elevator systens. The

manuf acturer shall either instal

the el evator systemor provide letter of

endorsenent certifying that the elevator-systeminstaller is acceptable to

t he manuf acturer.

1.4 REGULATORY REQUI REMENTS

Desi gn and fabrication shall be in accordance with ASME Al7.1. Each car
shal | have the capacity to |ift a live |load, exclusive of the car, at a
speed as specified in the follow ng schedule. The approximate travel,
term nal floors, nunber of stops and openings, and the car sizes shall be
as shown in the schedule. The elevators shall serve the floors with stops
and openings in accordance with the requirenents indicated. Elevators
shal | provide accessibility and usability for physically handi capped in
accordance with the requirenents for the handi capped in FED- STD 795 and 36

CFR 1191.

1.4.1 El evat or Schedul e (Passenger)

Nunber of El evators Required
Servi ce:
Capaci ty:

Speed:

Cl ear Car Inside:
Net Travel:
Landi ngs:

Qpeni ngs:  Front

Entrance Type:

1.5 DESI GNATED LANDI NG

ONE
Passenger
1,134 kg kg (2,500 pounds)

1.02 nis (fpm (full load up)
(0.75 m's (150 fpm downspeed)

2032 wi de by 1447 deep
16000
5

5

Hori zont al - sl i di ng

For the purposes of firefighter's service and energency operations, as

requi red by Section 211, ASME Al7.1,

t he designated | anding or |evel shal
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be the first floor. The alternate landing or |evel shall be the second
floor.

1.6 DELI VERY AND STORAGE

Al'l equi pnment delivered and placed in storage shall be stored with
protection fromthe weat her, excessive hum dity and excessive tenperature
variations; and dirt, or other contam nants.

1.7 FI ELD MEASUREMENTS

The Contractor shall becone faniliar with all details of the work, verify
all dinmensions in the field and advise the Contracting O ficer of any
di screpancy before perform ng any work

1.8 WARRANTY

Warranty service shall be provided for each elevator for a period of 12
nonths after date of acceptance by Contracting Oficer. Warranty service
shal |l be perforned only by trained el evator nmechani cs during regular
wor ki ng hours and shall include manufacturer's warranty requirenents

i ncluding but not Iimted to adjusting, lubricating and cl eani ng of

equi prent and furni shing supplies and parts to keep el evator in operation
except such parts nmade necessary by nisuse, accident or negligence not
caused by the Contractor. Testing and adjustnments shall be in accordance
with the applicable provisions of ASME Al7.1 and ASME Al7.2.2. Energency
cal | back service shall be included and avail abl e 24 hours a day, 7 days per
week, with an initial tel ephone response tinme of 1 hour and a response tine
of 4 hours for a nechanic to the site. |Inspection and service for fire
service operation shall be performed every 6 nonths. Docunentation of

i nspection and testing, and certification of successful operation shall be
provided with each unit.

PART 2 PRODUCTS

2.1 GENERAL EQUI PMENT REQUI REMENTS

2.1.1 St andard Products
Mat eri al and equi pnent shall be the standard products of nmanufacturers
regul arly engaged in the fabrication of elevators and/or elevator parts,
and shall essentially duplicate itenms which have been in satisfactory use
for at |least 2 years prior to bid opening. Equipnent shall be supported by
a service organization that is available 24 hours a day, 7 days per week,
with a response tine of 4 hours.

2.1.2 Nanepl at es
Each najor item of equi pnent shall have the nanufacturer's name, address,
type or style, nodel or serial nunber, catal og nunber, and electrical and
mechani cal characteristics on a plate secured to the item of equi pnment.

2.1.3 Speci al Tool s

One set of special tools, calibration devices, and instrunments required for
operation, calibration, and naintenance of the equi pnent shall be provided.

2.1.4 El ectrical Wrk
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2.

Changes to the electrical distribution systemrequired for coordination

wi th el evator equi pment shall be perforned and coordi nated by Contractor
at Contractor's expense. Electrical service for elevator machines shall be
208 volt, 60-Hertz, 3-phase, 4 wire solid neutral grounded alternating
current. Electric service for elevator car lighting shall be 120-volt,

si ngl e- phase, 60-Hertz grounded service. Electrical work shall conformto
requirenents in Section 16415 ELECTRI CAL WORK, | NTERIOR A di sconnect
switch that will shut off power to the elevator car lighting shall be
provided in the el evator machi ne room adj acent to the el evator control
panel . A tel ephone junction box and an el evator car lighting junction box
shal | be provided adjacent to each controller. A single-phase electric
circuit with grounded connection for video nonitor shall be provided in
machi ne room

.1.5 Use of Asbestos Products

Material s and products required for manufacturing and installing el evators
shal |l not contain asbestos.

.2 M SCELLANEQUS NMATERI ALS

2.1 Materials for Car Encl osures

Materials for car enclosures shall nmeet flanme spread rating O to 75 and
snoke devel opment 0 to 450 as tested in accordance with requirenents of
ASTM E 84 as established by ASME Al7.1, Rule 204.2.

. 2.2 Structural Steel

Structural steel shall be hot-rolled commercial quality carbon steel
pi ckl ed, oiled, conplying with ASTM A 569/ A 569M and ASTM A 568/ A 568M

.2.3 Col d-Rol | ed Sheet Stee

Sheet steel shall be cold-rolled comercial quality | ow carbon steel, C ass
1, exposed nmatte finish, oiled, complying with ASTM A 366/ A 366M and ASTM A
568/ A 568M

.2.4 St ai nl ess St ee

Stainl ess steel shall be ASTM A 176 Type 302/ 304, austenitic,
corrosion-resistant, with grain of belting in the direction of |ongest
di nension. Surfaces shall be snpboth and w thout waves and shall be in
conpliance with ASTM A 366/ A 366M

.3 PASSENGER ELEVATOR CAR

.3.1 Car Fronts

Fronts for passenger elevators shall be conbination door post and return
panel s manufactured of 1.9837 mmthick (14 gauge) stainless steel provided
wi th necessary cutouts for operating devices. Car operating panel shall be
recessed into front return panel with surface-applied operating pane

cover. Position indicator in front return shall be recessed with a
surface-applied cover plate. Exposed stainless steel shall be finished
with No. 4 Satin Finish, unless otherw se specified.

3.2 Car Doors
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2.

Car doors for passenger elevators shall be constructed from 1.519 mmthick
(16 gauge) sheet steel and stainless steel cladding. Each door shall be
sound- deadened and reinforced to receive required operating mechani sm and
har dwar e, and have two renovabl e door guides per panel. Seams, screws or
bi nding strips shall not be visible fromwithin the car. Threshold shal
be extruded al um numw th grooves for door guides. Exposed steel shall be
finished with rust-inhibitive prinmer and baked-enanel in a color to be

sel ected, unless otherw se specified. Car doors shall be equipped with a
proximty-type infrared protective device having the follow ng operation

a. \Wen doors are in full-open position, doors shall be unable to
initiate closing if a person cones wthin detection zone.
Det ection zone noves with doors, so that if a passenger or object
enters the zone after doors have begun to close, doors shall stop
then reverse to reopen. Doors shall reclose after a brief tine.
A passenger entering or |eaving cars shall not cause doors to
reopen unl ess doors reach a predeterm ned proxinity to passenger

b. After a stop is nade, doors shall remain open for atine to permt
passenger transfer, after which doors shall close automatically.
This time interval shall be less for a car call than for a hal
call or a coincident car/hall call

c. If there is either a hall call anywhere in the group or a car cal
in the car in question and doors are prevented fromclosing for a
fixed time period, door protective device shall be rendered
i noperative, a buzzer shall sound in car and doors shall close at
approxi mately half speed. Normal door operation shall resune at
next | andi ng reached by car

3.3 Car Pl atform

Car platformfor passenger elevators shall be fabricated fromsteel plates
secured to a steel franme or plywod secured to a steel frane. Steel car
platforns shall be assenbled into a one-piece platformwith top and bottom
steel plates welded to structural steel frane and covered with felt and
sound-isolation. Plywod car platformshall be 18 nm (3/4 inch) thick
Exposure 1 pl ywood secured to underside of structural steel frame with
nmetal fire protection secured to underside of structural steel frame.

.3.4 Sling

Sling for passenger elevators shall be constructed of heavy steel stiles
properly affixed to a steel crosshead and bol ster with adequate bracing

menbers to renove all strain fromcar enclosure. Steel bunpers shall be
furni shed for fastening sling to plunger

.3.5 Val | s

Wal I's for passenger elevators shall be 2426 mm (7 feet 11-1/2 inches) high
fromfloor to the underside of lighting fixtures. Side and rear panels
shall be 1.519 mmthick (16 gauge) sheet steel panels. Side and rear
renovabl e panels shall be applied to car walls and shall be manufactured
from18 mm (3/4 inch) plywood or conposition board finished on front, back
and edges faced with plastic |lam nate conforming to NEVA LD 3, genera
purpose type. Panels shall be nounted on car walls in a nanner permtting
their reversing. Panels shall be evenly spaced with not |less than two
panel s on each side and three panels at rear with reveal standard with
manuf acturer. Vent around base shall be conceal ed behi nd renovabl e panel s.
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2.3.6 Car Top, Ceiling and Light Fixtures

Car top for passenger elevators shall be manufactured from 2. 657 nmmthick
(12 gauge) sheet steel and shall be not |less than 140 mm high with
drop-ceiling and light fixtures. Ceiling shall be egg crate white plastic
fire-retardant |ight diffuser supported by polished al um num peri neter
franme and dividers to formdrop-ceiling light fixture. Light fixtures
shal |l be fluorescent type flush with car ceiling, manufactured of sheet
steel with flange and encl osed sides and top, baked-enanel reflector
mounted directly to outlet box. Bottomof fixtures shall be flush with car
ceiling. Fluorescent light fixtures shall be dual |anmp with quick-starting
hi gh- power factor, Cass P ballasts with safety |lanp guard cl anps on
fluorescent tubes. Light level shall average at least 108 Ix (10

f oot candl es) nmeasured at the car threshold, with the door closed. A part
of car light fixture shall be renmovable to pernit use of the energency exit
panel in top of car

2.3.7 Enmer gency Exit

Car top for passenger elevators shall be manufactured with a hinged
energency exit panel of 2.657 mmthick (12 gauge) steel which opens up to
cl ear the crosshead and car door operator. Enmergency exit panel shall be
hi nged on counterwei ght side and held in place with nonrenovabl e fastening
devi ces at each corner, and be openable fromtop of car only. A mninum of
two sides of exit panel shall lap exit opening by 25 nm Exits shall be
equi pped with electrical contacts which will prevent operation of car when
the exit door is open and cause the alarmbell to ring.

2.3.8 Fl oor Finish

Fl oor finish for passenger elevators shall be finished with resilient tile
flooring not less than 5 mm (3/16 inch) thick or flexible type honbgeneous
vinyl tile not less than 3 mm (1/8 inch) thick as specified in Section
09650 RESILIENT FLOORING Tile shall be laid flush with the extruded

al um num pl atform t hreshol d.

2.3.9 Base

Base for passenger elevators shall be cove type stainless steel, 150 mm (6
i nches) high.

2.3.10 Handr ai | s

Handrail s for passenger elevators shall be mounted on each wall and shal
conmply with ASME Al17.1, FED-STD 795 and 36 CFR 1191. For elevators with
t wo- speed horizontal -slide openings, handrails shall be turned back to wall

2.3.11 Exhaust Fan

Exhaust fan for passenger elevators shall be two-speed exhaust type
ventilating unit nmounted in car ceiling and shall be provided with a
stainless steel grille. Units shall be suitably isolated fromcar ceiling
and shall provide at top speed of a nminimumof 6 air changes per hour for
car volunme and car occupancy. Switches for the operation of the exhaust
unit shall be located in car station | ocked cabi net or key-sw tched.

2.3.12 Comuni cat i ons
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A tel ephone systemin stainless steel cabinets shall be provided for
passenger el evators. A vandal -resistant speaker type intercomwth
push-buttons to activate shall be installed in car station behind a

stainl ess steel perforated grille and connected to a programrabl e
auto-di al er located in machine room Auto-dialer shall be provided with a
solid-state charger unit which will autonatically provide emergency power
and an i medi ate transfer in the event of failure of normal power supply.
The push-button located in car station or in separate cabinet shall be at
t he prescri bed handi capped hei ght and shall be identified as "EVMERGENCY
PHONE PUSH TO ACTI VATE'. The entire conmunication assenbly shall be
approved for an elevator installation. The push button tel ephone shal
conply with FED-STD 795 and 36 CFR 1191. The tel ephone comuni cati on shal
not be term nated until one of the communicating parties hangs up the
recei ver or manual |y di sconnects the conmunication |ink

2.3.13 Car Emergency Lighting System
Enmergency car lighting systemfor passenger elevators shall consist of an
enmer gency power pack on top of the elevator and a renpote lighting fixture
i nside el evator car |ocated above car operating panel

2.3.13.1 Power Pack
Power pack for enmergency lighting systemshall be a seal ed | ead- cadm um or
ni ckel - cadm um 6-volt rechargeabl e batteries with solid-state controls and
an integral regulating charger connected to nornmal power supply. Power
pack unit shall contain the foll ow ng:

a. Mnimum 150 mm (6 inch) diameter alarmbell connected to the
el evator al arm and energency push-button

b. Top of car light fixture with protective wire guard
c. Testing circuit and pilot |ight.
d. Lowwattage pilot |ight indicator
e. Battery |owvoltage disconnect.
2.3.13.2 Emer gency Light Fixture

Enmergency light fixture shall be located in car station inside elevator
car, with flush-nmounted | ens and shall consist of the foll ow ng:

a. A mnimmof two | anps capable of providing a mninumlevel of
illumination of 10.8 Ix (1.0 footcandle) at a point 1220 mm (4
feet) above the floor, 300 mm (1 foot) in front of car station

b. Steel fixture frame with stainless steel finish

c. Frosted acrylic lens, 6 nm (1/4 inch).

2.3.13.3 Renote Light Fixture

Upon interruption of normal power, renote light fixture for passenger

el evators shall autonatically and immediately illumnate and permt
operation of alarmbell, subject to activation of energency stop-switch or
al arm button. Emergency power pack shall be capable of providing a mninum
of 1 hour emergency bell operation and 4 hours of continuous illumn nation
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2.3.14 Pr ot ecti on Pads

Car shall be provided with wall protection pads with inconspi cuous
stai nl ess steel pad hooks spaced not over 460 mm apart near the ceiling.
Pads shall be heavy-quality fire-retardant treated canvas with two | ayers
of sewn cotton batting with netal eyelets for each pad hook. Pads shal
cover entire wall surface except operating devices.

2.3.15 Certificate Frane

A stainless steel certificate frame with translucent plexiglass |ens of the
appropriate size to receive certificate issued by inspecting agency shal

be provided. Frame shall be engraved to show nane of manufacturer

carrying capacity in kilogranms (pounds) and maxi num nunber of persons

al | owed.

2.3.16 Car @Gui de Shoes

Cui de shoes for passenger elevators shall be the adjustable nmounting type
on each side of car. Shoes shall be rigidly secured in accurate alignnment
at top and bottom of car frane. Flexible type sliding guide shoes shal
consi st of a swivel-type shoe, assenbled on a netal base with provisions
for self-alignnent. Each shoe shall be provided with renewable gibs. Car
gui de shoes shall be adjustable for side play between guide rails.
Renewabl e wearing gi bs shall be fabricated froma durable plastic conpound
material having a | ow coefficient of friction and | ong wearing qualities.
G bs shall be the type requiring minimumrail |ubrication

2.4  PASSENGER ELEVATOR HO STWAY ENTRANCES
2.4.1 Hoi st way Doors

Hoi stway doors for passenger elevators shall be designed and fabricated as
part of a Class B 1-1/2 Hour fire-rated door/frame assenbly to neet

requi renents of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Doors for passenger elevators shall be hollow netal type with
pl ai n panel design not less than 32 nm (1-1/4 inches) thick with 1.519 mm
thick (16 gauge) face sheet-steel panels, and stainless steel cladding,
with 1.519 mmthick (16 gauge) sight guards to match door finish. Each
door shall be reinforced with continuous vertical menbers and filled with

sound- deadening material. Doors shall be reinforced to accept the required
operating mechani sm and hardware. Doors shall have two renovabl e door
gui des per panel. Seans, binding strips or screws shall not be visible

fromthe [ anding. Exposed steel shall be finished with rust-inhibitive
primer and baked-enanel in a color to be selected, unless otherw se
speci fi ed.

2.4.2 Hoi st way Franes

Hoi stway frames for passenger elevators shall be designed and fabricated as
part of a Class B 1-1/2 Hour fire-rated door/frame assenbly to neet

requi renents of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Frames shall be formed 1.897 mmthick (14 gauge) sheet-stee

with head and janb in flush alignnment and corners wel ded and ground snoot h.
Head and janb section shall be bolted assenbly with bolts, washer and

| ocking nut or |ock washer. Frame assenbly shall be securely fastened to

the structure. Franes shall return to the wall. Conbination buck and janb

frames may be provided with knockdown back flanges to permit installation
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in concrete walls. Exposed steel shall be finished with rust-inhibitive
primer and baked-enanel in a color to be selected, unless otherw se
speci fi ed.

2.4.3 Synbol s

Rai sed stainless steel synbols as required by FED-STD 795 and 36 CFR 1191
of col or selected, shall be provided at each floor to indicate the fl oor

| ocation. Synbols shall be attached with conceal ed fasteners. Synbols
shall be placed in a |ocation which can be seen by passenger fromthe
opened passenger el evator doors.

2.4.4 Sills

Sills for passenger elevators shall be extruded al umi numwth
slip-resistant surface and nachi ned grooves for door guides, secured to
fl oor beans.

2.4.5 Strut Angl es

Strut angles for passenger elevators shall be structural steel of size not
less than 76 x 76 x 5 mm (3 x 3 x 3/16 inch) extending fromsill to beam
above and anchored to building structure with structural steel fastenings
and bracings of structural nmenbers with a cross section of not |ess than
strut angl es.

2.4.6 Door Hangers and Housi ng

Each door panel shall be provided with not |ess than two sheave-type
hangers desi gned for required door operation. Hanger housi ng and support
shal |l be fabricated fromfornmed Z-shaped steel angles of size not |ess than
5 mm (3/16 inch) thick bolted to strut angles.

2.4.7 Door Rollers

Door rollers shall be constructed w th grease-packed ball-bearings and
shall be tired with a sound-reducing material. Dianeter of rollers shal
not be less than 83 nm (3-1/4 inches) for car doors and not |ess than 57
mm (2-1/4 inches) for hoistway doors. Upward thrust shall be taken by a
har dened and ground bal |l -bearing roller assenbled on an eccentric stud to
provi de adj ustment.

2.4.8 Hanger Track

Hanger track shall be of high carbon cold-drawn steel, round at top to
recei ve door rollers, round at bottomto receive up-thrust rollers, of size
engi neered to accommodat e | oad requirenents.

2.4.9 Covers and Guards

Hanger covers, dust covers, toe guards and fascia plate shall be fabricated
from1.519 mmthick (16 gauge) reinforced steel and finished with
baked-enanel . Hanger covers shall extend the full door travel and shall be
nounted in sections for ease of servicing door hangers. Dust covers shal
be provided over top term nal |anding door only and shall be secured to
hanger housi ng and building structure. Toe guards shall be secured to
sill. Fascia plates shall be provided between each door hanger housi ng and
sill.
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5 PASSENGER ELEVATOR DOOR OPERATI ON

Car and hoi stway doors for passenger elevators shall be operated

si mul taneously by an el ectric-power door operator. Doors shall operate
snoothly in the opening direction and closing direction and be electrically
cushioned to stop at both the full-open and full-closed position

perators shall be high-speed heavy-duty type which will provide an average
door - openi ng speed of 0.76 ms (2-1/2 fps). Car and hoi stway doors shal
be opened and cl osed sinultaneously in a maximumtime of 2.9 seconds. Wen
on automatic operation door-closing tine shall not exceed 4.1 seconds and
door-closing force shall not exceed 130 N (30 pounds). Reversal of doors
when cl osing shall be acconplished by the "DOOR OPEN' button, car door
safety edge, or interruption of the photoelectric |ight beans. Doors shal
be arranged so that doors can be opened nmanually in the event of power
failure.

.6 PASSENGER ELEVATOR OPERATI NG AND SI GNAL FI XTURES

.6.1 Cener al

El evator fixtures and panels for passenger elevators shall be constructed
of 3 mm (1/8 inch) thick faceplates of stainless steel. Fastenings for

all exposed fixtures shall be secured with tanper-proof spanner-head screws
of sane material and finish as fixture. Hall and car call-buttons shall be
the call-register type with a | owvoltage power supply not to exceed 48
volts. Pressure on a button shall illum nate button to indicate that a
call in the desired direction has been registered. Car and hall fixtures
shal | be designed and | ocated at the prescribed height to accommpdate the
handi capped i n accordance wi th FED-STD 795 and 36 CFR 1191 for passenger

el evators only. Handi capped markings shall be integral with faceplates in
accordance with FED-STD 795 and 36 CFR 1191. Surface-applied markings are
not acceptable. Engraving shall be black-filled except for fire-service
identification which shall be red-filled. Operating and signal fixture
contacts and | anps shall be conpletely enclosed in steel boxes finished

wi th a baked-enanel. Boxes for hall |anding devices shall be equipped for
proper adjustnent to wall. Lanps shall be installed in light-tight
conpartnents. Cover-plates shall be provided wi th rubber gaskets when
exposed to weat her or harnful contam nants. Replacenent bul bs shall be
readi ly available fromthree sources.

.6.2 Car Operating Pane

Car operating panel for passenger elevators shall be provided with the
necessary raised (0.8 mm (0.03 inch) ) nmarkings for the handi capped, and
shall include a series of mninmm20 mm (3/4 inch) dianeter push-buttons
nunbered to correspond to the floor served and various additional switches,
buttons and light jewels, including emergency stop, alarm button, "DOOR

OPEN' button and comuni cati on speaker . Operating buttons shall be
vandal -resi stant netal encased and enmbossed to permt illum nation when a
call is registered. Buttons shall be designed with 0.8 mm (1/32 inch)

operating clearance to set on faceplate in lieu of the button nechani sm
Buttons shall have maxi mum protrusion of 5 mm (3/16 inch) beyond the
facepl ate and shall have bevel ed edges to prevent damage from si de bl ows.
Buttons and switches not required for automatic or fire-service operation
shal | be key-operated and mounted on front-return car operating station

El evat or nunber and "NO SMOKI NG' shall be international synbol engraved on
upper portion of car. Operating panel in car shall consist of a

fl ush-nounted panel containing the foll owi ng operating devices:
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a. "DOOR OPEN' button

b. "DOOR CLOSE" button.

c. Key-operated car fan/light swtch.

d. Key-operated ventilating blower switch/call |ight.

e. Comuni cati on speaker phone, grille and push-to-call button

f. Emergency stop-switch when operated will stop the car
i ndependently of nornmal stopping devices. Operation of energency
stop switch shall not cause any power variance or surge that nay
af fect the operation or condition of the control panel or its
conponents.

g. Emergency signal-switch connected to a 150 mm (6 inch) dianeter
signal bell outside of elevator hoistway at first floor |ocated as
shown or as directed.

h. [ AM#0001]

i. Key-operated inspection switch which will render normal operation
i noperative for the purpose of using the hoi stway access switch.

j. Key-operated fire-service switch and |ight jewel.
k. [ AM#0001]
6.3 Auxiliary Car Qperating Pane

Auxiliary car operating panel for passenger elevators shall be simlar in

design to main car panel, and shall include all devices necessary for
automatic operation such as emergency stop switch, alarmbell, "DOOR OPEN'
but t on.

.6.4 Hal | -Cal |l Station

Hal | -cal | operating devices for passenger elevators at |andi ng shal

consi st of an "UP" push-button at bottom | andi ng, a "DOMN' push-button at
top I andi ng, and "UP" and "DOM' push-buttons at all other |andings.
Buttons shall be vandal -resi stant netal encased and back-lighted to pernmt
illumnation when a call is registered. Buttons shall be designed with 0.8
mm (1/32 inch) operating clearance to seat on faceplate in lieu of button
mechani sm Buttons shall have nmaxi mum protrusion of 5 nm (3/16 inch)
beyond faceplate with bevel ed edges to prevent damage from side bl ows.

.6.4.1 Conmmandeering Switch

Key- oper at ed commandeering switch for passenger elevators shall be provided
at each landing and located in |l anding call-button cover plate. Switch
shal | be nonentary pressure type with the key renovable only in "Of"
position and shall be keyed to match the independent operation switch
specified for car operating devices.

.6.4.2 Fire-Service Swi tch

Fire-service switch for passenger elevators shall be |located at the
desi gnat ed | andi ng.
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2.

6.5 Direction Lanterns

Lanterns for passenger elevators shall be in accordance with FED STD 795
and 36 CFR 1191 and shall be provided at all floor |andings and in each car
entrance columm. Lanterns shall be vandal -resistant design

6.6 I n-Car Car-Position |Indicator

I ndi cator nunerals and directional arrows for passenger elevators shall be
flush-nounted faceplate with black-filled engraved nunerals not |ess than
25 mm (1 inch) high and 10 nm (3/8 inch) dianeter vandal -resistant |ight
jewels directly beneath each nunber. As car travels through hoi stway the
car position shall be indicated by illumnation of |ight jewel
corresponding to | anding at which the car is stopped or passing. Necessary
[ight baffles shall be provided. Floor nunmerals and letters shal
illuminate white. A position indicator of the digital-readout or
dot-matrix type (mnimum 50 nm (2 inch) high indication) shall be provided
in car transom panel. Number corresponding to car position shall renain
illum nated when notor drive is shut down. |llumination shall be shrouded
in an approved manner to protect against glare fromcar |ighting.

.6.7 Audi bl e Si gnal s

An audi bl e signal shall be provided at each floor Ianding and in each car
and shall sound coincident with the lantern illum nation indicators. The
audi bl e signal shall be no |l ess than 20 decibels with a frequency no hi gher
than 1500 Hz. The audi bl e signal shall sound once for UP direction and
twice for DOMN direction

.6.8 Conbi nation Hall-Position Indicator and Directional Arrows

A digital -readout position and direction indicator (mnimm50 nm (2 inch)
hi gh indication) for passenger elevators shall be provided over entrance.
As elevator travels in hoistway, elevator position shall be indicated by
illumination in al pha-nuneric characters corresponding to the | andi ng where

el evator is stopped or passing. Nunber corresponding to position of car
shall remain illun nated when notor is shut down. An audible signal shal
sound in elevator car to indicate that the elevator is stopping or passing
a floor served by elevator. Fixture design and operation shall be simlar
in design to that specified for Car Position |Indicator

T PASSENGER CAR OPERATI ON ( SI NGLE- CAR SELECTI VE/ COLLECTI VE)

Passenger El evator: Car shall be arranged so that by pressing one or nore
car buttons or landing buttons the car will start automatically and stop at
first floor for which the button has been pressed which corresponds to the
direction in which the car is traveling. Car shall stop in the order in
which the floors are reached by the car and at all floors for which calls
have been registered, regardl ess of the sequence in which buttons have been
pressed, provided button for a given floor has been pressed sufficiently in
advance of car's arrival at that floor to permt the stop to be nade. |If
car buttons have not been pressed, and car responds to several DOM call s,
car shall travel to highest DOM call first and then reverse to collect UP
calls. UP calls shall be collected in the same way when car starts DOM in
response to UP calls by first stopping for the | owest UP call registered.
VWhen a car has stopped in response to the pressing of a | anding button and
a car button is pressed corresponding to the direction in which the car has
been traveling, within a predeterm ned interval of time after the stop, the
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car shall continue in that direction regardl ess of other landing calls
registered. Wiile car is in motion landing calls in the opposite direction
of car novenment shall not affect the operation of car but calls shal

remain registered. After last car call has been answered in the direction
the car is traveling, car shall automatically reverse and answer registered
landing calls and all car calls in the order the | andi ngs are reached.

When all calls have been answered, the car shall stop at the last floor
served and shall have the doors cl osed.

2.8 AUTOVATI C EMERGENCY POWER OPERATI ON

El evator control systemshall be arranged to operate on energency power
supply upon failure of the nornmal power supply. Elevators operating on
dedi cated service, such as fire service, will not be required to return to
desi gnat ed | andi ng when energency power becones avail abl e for respective
el evator. Elevators shall operate as foll ows:

a. Wen nornal power supply fails, car shall shut down.

b. Car shall autonatically start and travel at full-rated speed to
desi gnat ed | andi ng, stop, open the car and hoi stway doors, then
shut down.

2.9 AUTOMVATI C ELEVATOR OPERATI ON
2.9.1 Cener a

The operating device shall consist of a series of push-buttons in the car
nunbered to correspond to various |andings, "UP' and "DOM' buttons at

i nternedi ate I andings and a single button at terminal |anding. To neet the
el evator operation requirements specified in this section all buttons shal
be connected electrically to the control system which governs the floor

sel ection, car selection, direction of travel and governs the accel eration
and retardation.

2.9.2 Qper ation

Car calls shall be registered within the car by pressing the button
corresponding to the designated floors. Hall calls shall be registered by
pressing buttons in the corridor push-button fixture. Once the demand for
el evator service has been established and the car has received a start
signal the car operation shall be as foll ows.

2.9.2.1 Door C osing

Doors shall close automatically. Wen doors are fully closed and the
interlock circuit established, the car shall start to nove in the direction
establ i shed by control system Car shall accelerate and decel erate
automatically and stop at first floor for which a car button has been

regi stered or at first floor for a corridor demand whi ch has been assigned
to car. Car shall stop at all floors for which car calls are registered in
the order in which the floors are reached and shall stop for any corridor
demands assigned to the cars in the order in which the floors are reached.

2.9.2.2 Door Openi ng
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Doors shall open automatically as car reaches the landing. After a
predeterm ned tinme the doors shall close and the car shall proceed to
answer the remmining car or assigned corridor calls. A protective device
such as a safety edge and |ight beam device shall be provided on car door
and when activated will prevent closing of doors. Cars shall becone
avai | abl e for assignnent at whatever floor the |ast car demand has been
satisfied in the direction in which the car is traveling.

2.9.2.3 Car Dispatch

When car does not receive a denmand di spatch at di spatching floor for an
adjustable tinme period up to 10 minutes set initially at 5 mnutes, the
notor drive unit shall be switched-off. |If the car's switched-off notor
drive unit receives a demand di spatch the notor drive unit shal
automatically restart.

2.9.2.4 Door Dwel | -Ti ne

Door open dwell-tines shall be adjustable so that the open time for a car
call is shorter than the open time for corridor calls and second
passengers. |If a longer time is needed for passenger entry, doors can be
prevented fromclosing or reversing by the |light beam door control, the
protective | eading edge on car door, or by pressing "DOOR OPEN' button in
car. Door dwell-times shall conmply with FED STD 795 and 36 CFR 1191.

2.9.3 | ndependent Service

Frei ght elevators shall be arranged for independent service operation wth
a key-switch located in the | ocked section of car operating panel. Wen
the car key-switch is placed in the "ON' position the key-sw tch shal
renove car fromcorridor button operation to pernit operation from car
buttons only. Elevator direction lanterns shall be inoperative when
elevator is in this node of operation.

2.9.4 Autonatic Load Wi ghing

Passenger el evators shall be provided with | oad-wei ghing devices which wll
cause el evator to bypass hall calls when elevator is filled to an
adj ust abl e percentage. Corridor calls shall remain registered until the
next avail able car responds to the call.

2.9.5 Ant i - Nui sance

Passenger el evators shall be provided with a system which will cancel al
car calls in the event that between 3 to 5 tinmes the nunber of car calls
are registered as there are passengers in car, allowing 70 kg per
passenger .

2.9.6 Door Operation

Doubl e- door operation are not acceptable for passenger elevators. |[If an UP
traveling car has a passenger for an internediate floor and a DOM call is
regi stered at that floor with no-calls above car, the car shall travel to
floor, open the door and | et passenger out, then |light the DOMN direction
arrow in hall lantern and accept the waiting passenger who registered the
DOM call. Doors shall not performthe open-close cycle before el evator
proceeds to next call
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2.

9.7 Aut omat i ¢ Power Shut down

Aut omati ¢ power shutdown of the elevators will be initiated by a waterfl ow
swi tch supervising sprinklers located in the el evator machine roomor in
the el evator hoistway. Provide heat detectors which are
fixed-tenperature-rate-of-rise type, rated at 57 to 60 degrees C adjacent
to each sprinkler head in the hoistway(s) and in the nachi ne room Heat
detectors shall be connected to the elevator control system which shal
cause the following to the affected el evators), upon activation of the heat
det ect or.

a. Elevators which are in notion will proceed to the nearest
avai |l abl e I anding away fromfire floor, and shall cause
power - operated doors to open and remai n openuntil nmanually reset..

The fire floor is considered the floor where the actuated heat
detector is |ocated.

b. Elevators which are standing at a |landing with open doors will
remain open at the floor. |f power-operated doors are closed, the
el evator systemw || cause doors to open.

.10 SENSOR AND CONTRCL W RE SURCGE PROTECTI ON

Digital and anal og i nputs shall be protected agai nst surges induced on
control and sensor wiring. Digital and anal og outputs shall be protected
as shown agai nst surges induced on control and sensor wiring installed
outdoors. Fuses shall not be used for surge protection. The inputs and
out puts shall be tested in both normal node and common node using the
fol |l owi ng wavef or ns:

a. A 10 mcrosecond rise tine by 1000 nicrosecond pul se width
waveformwi th a peak voltage of 1500 volts and a peak current of
60 anperes.

b. An eight nicrosecond rise tinme by 20 m crosecond pul se width
waveformwith a peak voltage of 1000 volts and a peak current of
500 anperes.

11 COVMUNI CATI ONS LI NKS SURCGE PROTECTI ON

Conmuni cati ons equi pnent shall be protected agai nst surges induced on any
conmuni cations link. Cables and conductors, except fiber optics, which
serve as conmmuni cations |inks from Motor Control Room (MCR) to field

equi prent, and between field equi prments shall have surge protection
circuits installed at each end. Protection shall be furnished at equi prment
and additional triple electrode gas surge protectors rated for the
application on each wireline circuit shall be installed within 1 m of the
buil di ng cable entrance. Fuses shall not be used for surge protection. The
i nputs and out puts shall be tested in both normal npbde and commopn node
using the foll owi ng two wavef orns:

a. A 10 mcrosecond rise tinme by 1000 mi crosecond pul se w dth
waveformwith a peak voltage of 1500 volts and a peak current of
60 anperes.

b. An eight nicrosecond rise time by 20 m crosecond pul se width

waveformwi th a peak voltage of 1000 volts and a peak current of
500 anperes.
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2.12 COMVUNI CATI ONS LI NKS OVER VOLTAGE PROTECTI ON

Conmuni cati ons equi pnent such as MODEMs, |ine drivers, and repeaters shal
be protected agai nst overvoltage on any conmuni cations |ink conductors.
Cabl es and conductors, which serve as comuni cations |inks, except fiber
optics, shall have overvoltage protection for voltages up to 480 Vac rns,
60 Hz installed. Instrument fuses or fusible resistors are required for
this application.

2.13 FI REFI GHTERS SERVI CE

Firefighter service shall be in accordance with ASME Al7.1 for autonatic
el evators. Elevator | obby and machi ne room snoke detectors shall be in
accordance with Section 13851 FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE .

2.14  ELEVATOR PONER UNI'T
2.14. 1 Punpi ng and Control Mechani sm

Hydraulic fluid shall be biodegradable type and provided in the reservoir
punp and control valve. Hydraulic fluid shall have a minimumfire point of
190 degrees C (375 degrees F) as established by ASTM D 92. If oi
tenperature drops bel ow pre-set mninmum el evator shall be di spatched
automatically to lowest terminal floor at which point the punp will bypass
oil in systemw thout car notion until pre-set tenperature is reached.

Nor mal response to passenger denmand shall not be affected by this control
Resi stance type heating el ements do not neet the intent of this

speci fication.

2.14.1.1 Q| Tenperature Device

An oil temperature device shall be provided that will rmaintain oi
tenmperature between 21 degrees C (70 degrees F) and 38 degrees C (100
degrees F) regardl ess of anbient tenperatures.

2.14. 1.2 Pump

Punp shall be a rotary-positive displacenment type for oil-hydraulic

el evator service designed for steady discharge with mnimum pul sation to
gi ve smooth and qui et operation, with an output which will not vary nore
than 10 percent between no-load and full-load on the elevator. Operating
pressure shall not exceed 2760 kPa (400 psi).

2.14.1.3 Pi pi ng
Pi pi ng shall be ASTM A 53 Grade E or S, ASTM A 106 Grade B, or grooved
pi pi ng system of m ni nrum schedul e 40 seanl ess steel conformng to ASME Al7.1
and ASME B16.11. Pipes shall conformto the cleanliness requirenents of
ASME B31. 1.
2.14.1.4  Motor
Mot or shall be rated 50 horseposer; especially designed for oil-hydraulic
el evator service; shall be of standard nmanufacture duty rating; and
provided with specified speeds and | oads.

2.14.1.5 G l-Control Unit
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QG l-control unit shall contain the follow ng val ve assenblies:

a. Automatic shut-off valve shall be provided in the oil-supply line
as close to the cylinder inlet as possible. Wen there is a 10
percent drop in NO LOAD operating pressure, the automatic shut-off
val ve shall be activated. Wen activated, the device shal
i medi ately stop the descent of elevator and hold the el evator
until it is lowered by use of the naxi mum |l owering feature of the
val ve. Manual lowering feature of automatic shut-off valve shal
be arranged to limt the maxi mum descendi ng speed of elevator to
0.08 ms (15 feet per mnute). Exposed adj ustnments of automatic
shut-of f shall have the neans of adjustnent seal ed after being set
to the correct position.

b. Relief-valve for hydraulic shall be externally adjustable and
shal | bypass the total oil flow wi thout increasing back pressure
by nmore than 56 percent above working pressure.

c. Safety check-valve shall close quietly without permtting any
percepti ble reverse flow and shall be designed to support the
el evator on a positively |ocked columm of oil when car is at rest.

d. Up-start and stop valve shall be externally adjustable and shal
bypass oil flow during the start-and-stop of notor-punp assenbly.
Val ve shall close slowy, gradually diverting oil to the jack unit
to insure snooth up-start and up-step

e. Lowering and |leveling valve shall be externally adjustable for
drop- away speed, |owering speed, |eveling speed and stoppi ng speed
to insure snooth down-starts and stops. Leveling valve shall be
designed to level the car to floor in the direction the car is
travel i ng when slowdown is initiated

f. Manual |owering valve shall be capable of |owering the elevator
car in event of power failure. Manual-Iowering valve shall be
arranged to limt the naxi num descendi ng speed under nanual
operation to 0.08 m's (15 fpn).

g. A service check-valve shall be installed in oil supply line
bet ween power unit and j ack.

2.14.1.6 St orage Tank

Storage tank shall be single-wall construction of steel with a steel cover.

Manuf acturer's recommendation for the type of oil to be used shall be
included in witten instructions for the care, adjustnment and nai ntenance
of equi prent .

2.14.1. 7 Controll er

Electric controller shall be of the m croprocessor based logic type with
battery backup provided with reduced voltage starting. Components required
for proper elevator performance shall be neatly nounted and wired and
conpletely enclosed in a cabinet with a nmechanically-Ilatched door. Control
cabi net shall be designed for nounting on power unit, wall or floor stand.
El ectric control apparatus shall be conpletely isolated fromoil reservoir
A feature shall be incorporated in electrical control circuit which wll
cause el evator car to descent automatically to the | owest term nal | anding,
if the systemruns |ow on oil during ascending of the car. |If
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power - operated doors are used, the car and hoi stway doors shal
autonmatically open when car reaches landing to all ow passengers to exit.
Parked car shall have doors in closed position and all control buttons
shal | be nade inoperative.

2.14.2 Sound Reducti on
Sound-insul ati ng panels shall isolate airborne noise fromnmotor punp

assenbly. Openings shall be provided to adequately ventil ate the power
unit notor. A mnimmof two sound-isolating couplings shall be installed

inoil line in machi ne room between punp and jack. Couplings shall be
desi gned and nmanufactured to be blowut proof. G l-hydraulic silencer
shall be installed in oil line near power unit and shall contain pul sation

absorbing material surrounded by a bl owout - proof housing. Power unit
assenbly shall be mounted on vibration pads to isolate the unit from
bui | di ng structure.

2.15 LEVELI NG DEVI CE
El evators shall be equipped with a 2-way | eveling device to automatically
bring the car to floor landings. Car shall automatically re-level at each
landing to correct the overtravel and undertravel, and maintain the |evel
regardl ess of load on car. Electric stopping systemshall be arranged so
that the car will stop level with the floor before brake is set. Stopping
accuracy shall not exceed a plus or mnus 6 nm
2.16 JACK UNIT
Jack unit shall be designed and constructed of sufficient size to lift the
gross load to the height specified and shall be free fromoil |eakage.
Brittle material such as grey cast iron shall not be used in jack
construction. Jack unit shall consist of the foll ow ng:

a. Direct displacenment plunger fabricated of heavy seam ess stee
t ubi ng accurately turned and poli shed.

b. Stop-ring welded or screwed to the plunger to positively prevent
pl unger from |l eaving the cylinder.

c. Internal guide bearing.

d. Packing or seal

e. Drip ring around cylinder top

f. Quter cylinder nade of steel tubing.
g. Air bleeder.

h. Brackets welded to jack cylinder for supporting the el evator on
pit channel s.

i. Scavenger punmp with copper tubing connected to the tank
2.17 ELEVATOR SUPPORTS
Structural steel beans, inserts, brackets, bolts and fastening devices

shal |l be provided for proper installation of elevator equipnment. Wod
pl ugs are not acceptabl e.
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2.

18 BUFFERS

Buf fers shall be of design suitable for depth of pit. Buffer anchorage at
pit floors shall be provided for each car and counterwei ght and arranged to
avoid puncturing the pit waterproofing. Type of buffer used shall be
tested and approved for conpliance with el evator service requirenents
before installation. Pipe struts and steadiers shall be provided as
required for pit conditions. A nmetal plate with information concerning
stroke and | oad-rating shall be permanently fastened to each buffer
Pit-munted buffers shall have an adequate stroke designed to bring the
fully-loaded car and counterweight to rest from governor tripping speed at
an average rate of retardation not exceeding gravity. Moving portion of
buf fer shall be designed to be accelerated by the car wi thout noticeable
peak retardation. Spring buffers shall be in accordance with ASME Al7.1
Al7. 1.

.19 LUBRI CATI ON PO NTS

Every part subject to nmovenent friction shall be provided with provisions
for oil or grease lubrication. Al points of lubrication shall be readily
accessi bl e.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

El evators and equi pment shall be installed in accordance with ASME Al7.1
and manufacturer's recommendation. Q@uide rails shall be set plunb and
paral l el and attached to guide rail brackets secured to building structure
as indicated and at intervals not exceeding 200 nm Steel shimplates shal
be used for aligning equi pnent. Quide rail sections shall be joined

toget her in accordance with ASME A17.1. (@uide rails shall be thoroughly
cl eaned and nade smooth before elevator is put into operation. During
installation all stainless steel shall be protected.

.2 FI ELD VELDI NG

VWhen structural or |oad-bearing nenbers are to be field wel ded, welding and
qualification of welders shall be as specified in Section 05055WELDI NG
STRUCTURAL.

.3 CASI NG CYLI NDER AND PLUNGER UNI'T

A steel casing mninmm200 mm larger in diameter than the cylinder seal ed
at bottomwith steel plate or concrete plug shall be conplete with
provi sions to acconmodate a double wall cylinder. Casing shall be
accurately positioned, plunbed and set to accept the cylinder. The
cylinder shall be protected fromcorrosion by totally enclosing the
cylinder with a separate schedul e 80, polyvinyl chloride jacket or with a
hi gh density, fused pol yet hyl ene coati ng, recomended by the manufacturer.
Area between casing and cylinder wall shall be filled with washed dry sand
after cylinder has been accurately |located. Top of casing shall be seal ed.
The work of boring the well and setting the cylinder shall be coordinated
with construction of concrete pit.

.4 ELEVATOR W RI NG

Wring shall be provided for electrically-operated itens of el evator
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equi prent to conply with requirements of NFPA 70 and Section 16415
ELECTRI CAL WORK, |INTERIOR. For control and signal circuits wire shall be
m ni mum No. 16 AWG. For power and lighting circuits wire shall be m ninmm
No. 12 AWG Work light fixtures equipped with 150 watt incandescent |anps
and ground dupl ex receptacles shall be provided at top and bottom of car
Work light fixtures and traveling cable junction boxes shall be |located to
provide illumnation at junction boxes. Wring shall terminate in junction
boxes. Wres shall be identified and shall natch synbols shown on wiring
di agrams. Control and signal wires shall be brought to accessible nunbered
term nal blocks on the controller. Intra-panel wiring shall be

fl ame-resi stant type

3.4.1 Travel i ng Cabl es

Cabl es shall terminate at nunbered term nal blocks in car and nachi ne room
Traveling cable shall be provided with a separate shielded circuit for
conmuni cati on system and hang to obtain proper size of |oop. Traveling
cabl e shall be provided with 10 percent spare conductors for each car

3.5 PAI NTI NG AND PI PE COLOR CODE MARKI NG

Except for factory-finished itens and corrosion-resistant itenms, nachi ned
surfaces shall be painted as specified in Section 09900 PAI NTI NG
GENERAL. Col or Code marki ng of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

3.6 TESTI NG

Testing shall be in accordance with requirenments of ASME Al7.land ASME
Al7.2.2; and as specified below. The Contractor shall conduct a conplete
test of the system After the system has passed all tests, the Contractor
shall notify the Contracting Officer in witing, 14 days prior to the tine
of perform ng the acceptance test, that the systemis conplete and is ready
for final acceptance testing. The Contractor after receiving witten
approval fromthe Contracting Officer will conduct a conpl ete acceptance
test of the system The Contractor shall provide the services of an

el evator inspector, enployed by an i ndependent testing conpany to inspect
the elevators, witness the final testing and certify the elevators. The

i nspector shall meet all qualification requirenments of ASVME QEl-1 and shal
be certified in accordance with ASME (El-1. The Contractor shall provide
an elevator certificate signed by the inspector for each elevator. The
certificate shall be provided to the Contracting Oficer within 30 day
after the conpletion of all testing.

3.6.1 Testing Period

Each el evator shall be tested with the specified rated-load in car
continuously for a period of 35 percent of the duty tine. During the test
run the car shall be stopped at all floors in both directions of travel for
a standing period of 10 seconds per floor. A nanual test of the fina
l[imts (UP and DOM overtravel) shall also be perforned.

3.6.2 Speed Load Testing

The actual speed of elevator car in both directions of travel shall be
determined with the rated-1oad and with no-load in the el evator car
Actual measured speed of car with the rated-load in the UP direction shal
be within 5 percent of rated speed. The maxi mum difference in actua
nmeasur ed speeds obtai ned under the various conditions outlined shall not
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exceed 10 percent of the total difference between the UP and DOWN speeds.
3.6.3 Car Leveling Testing

El evator car-leveling devices shall be tested for accuracy of |anding at
all floors with no-load in car, with symretrical load in car and with the
rated-load in car in both directions of travel.

3.6.4 Tenperature Rise Testing

Tenperature rise of hydraulic punp notor, motor drive, exciter and booster
shal | be conducted during the full-load test run for m ni mum one hour
Under these conditions, tenperature rise of equipnent shall not exceed the
requi renents established in NEMA MG 1 Chapter 12. Test shall be started
when all parts of equipment are within the tenperature required by NEMA at
time of starting tests.

3.6.5 I nsul ati on- Resi stance Testi ng

I nsul ation-resistance testing shall be perforned to ensure that the
conplete elevator wiring systens will be free fromshort circuits and
grounds. Electrical conductors shall have an insul ation-resistance of not
| ess than 1 nmegohm between each conductor and ground, and not less than 1
megohm bet ween each conductor and all other conductors. Prior to testing,
provi sions shall be made to prevent damage to el ectroni c devices.

3.7 FRAMED | NSTRUCTI ONS

Two sets of instructions shall be typed and framed under glass or in

| am nated plastic, and posted side-by-side in the el evator room where
directed before acceptance of el evator systenms. First set of instructions
shall include wiring and control diagranms showi ng the conpl ete | ayout of

el evator system Second set of instructions shall include the condensed
operating instructions describing preventive mai nt enance procedures, the
nmet hods for checking the el evator system for normal safe operation, and the
procedures for safely starting and stopping the el evator system

3.8 OPERATOR TRAI NI NG

Contractor shall conduct a formal training course for operating Governnment
personnel which shall include care, lubrication, adjustnment and mai nt enance
of el evator equipnent. Training period shall consist of a total of 4 hours
of normal working tine and shall start after the systemis functionally
conpleted but prior to final acceptance tests. Field instructions shal
cover all of the itens contained in the operating and nai nt enance

i nstructions, including denponstrations of routine maintenance operations.
Contracting O ficer shall be notified at | east 14 days prior to date of
starting the training course.

-- End of Section --
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SECTI ON 16263

Dl ESEL- GENERATOR SET STATI ONARY 100-2500 KW W TH AUXI LI ARI ES

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.11 (1987; R 1993) Instrunment Transforners for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1996) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 106 (1995) Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

ASTM A 181/ A 181M (1995b) Carbon Steel Forgings for
CGener al - Pur pose Pi pi ng

ASTM A 234/ A 234M (1996b) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
El evat ed Tenper at ures

ASTM D 975 (1996a) Diesel Fuel Gls

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16.5 (1996) Pi pe Flanges and Fl anged Fittings
NPS 1/2 thru NPS 24

ASME B16. 11 (1991) Forged Fittings, Socket-Welding and
Thr eaded

ASME B31.1 (1995; B31.1la; B31.1b) Power Piping

ASME BPV | X (1995; Addenda Dec 1995, Dec 1996) Boil er

and Pressure Vessel Code; Section |X,
Wl di ng and Brazing Qualifications

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

| EEE Std 43 (1974; R 1991) Testing Insulation
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Resi stance of Rotating Machinery

| EEE Std 95 (1977; R 1991) Insul ation Testing of Large
AC Rotating Machinery with H gh Direct
Vol t age
| EEE Std 112 (1991) Standard Test Procedure for
Pol yphase | nduction Motor and CGenerators
| EEE Std 115 (1995) Test Procedures for Synchronous
Machi nes
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)
MBS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture
MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application
MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves
M LI TARY STANDARDS (M L- STD)
M L- STD 705 (Rev C) Cenerator Sets, Engine Driven
Met hods of Tests and I nstructions
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEMA | CS 2 (1993) Industrial Control and Systemns
Control lers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC
NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures
NEMVA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mdtors and
Generators
NEVA PB 1 (1990) Panel boards
NEVA PB 2 (1995) Deadfront Distribution Sw tchboards
NEMA SG 5 (1990) Power Switchgear Assenblies
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 30 (1996; Errata) Flanmable and Conbusti bl e
Li qui ds Code
NFPA 37 (1997) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes
NFPA 70 ([ AM£0001] 1999; FErrata) National

El ectrical Code
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SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SAE ARP 892 (1994; R 1994) D-C Starter-Cenerator
Engi ne
SAE J 537 (1994) Storage Batteries

UNDERWRI TERS LABORATORI ES (UL)

UL 1236

1.2 SYSTEM DESCRI PTI ON

Each engi ne-generator set shal
totally functional, with al

(1994; Rev thru Apr 1996) Battery Chargers
for Charging Engine-Starter Batteries

be provided and installed conplete and
necessary ancillary equiprment to include: air

filtration; starting system generator controls, protection, and isolation

instrunentation; lubrication

system cooling system and engine

exhaust system Each engi ne-generator set shall satisfy the requirenents

specified in the Engi ne-Generat or

1.2.1 Engi ne- Gener at or Par anet er

Par anet er Schedul e.

Schedul e

ENG NE- CENERATOR PARAMETER SCHEDULE

Power Rati ng

Overl oad Capacity
(Prime applications only)

Servi ce Load

Power Fact or

Engi ne- Gener at or Appli cations

Maxi mum Speed
Heat Exchanger Type
Gover nor Type

Frequency Bandwi dth
(steady state)

CGover nor Type

Frequency Regul ation (droop)
(No Load to Full Load)

Frequency Bandwi dth
(steady state)

Vol t age Regul ation
(No Load to Full Load)

Vol t age Bandwi dt h
(steady state)

St andby

100 percent of Service Load for
1 hour in 12 consecutive hours

per pl ans

0.8 | aggi ng

st and- al one

1800 rpm

fin-tube (radiator)
| sochr onous

pl us/ m nus 0.4
per cent

Dr oop

4 percent (maximun)
pl us/ m nus 0.4

per cent

pl us/ m nus 5 percent (maxi nmun)

pl us/ m nus 0.5 percent
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ENG NE- CENERATOR PARAMETER SCHEDULE

Frequency 60 Hz

Vol t age 480/ 277 volts
Phases 3 Phase, We
M ni mum Gener at or 16. 5 percent

Subt r ansi ent React ance
Nonl i near Loads 80 kVA

Max Step Load | ncrease 100 percent
of Service Load at .8 PF

Transi ent Recovery Tine 10 seconds
with Step Load | ncrease (Voltage)

Transi ent Recovery Tine 10 seconds
with Step Load I ncrease (Frequency)

Maxi mum Vol t age Deviation with 25 percent of rated
with Step Load | ncrease vol t age

Maxi mum Fr equency Devi ati on 5 percent of rated
with Step Load | ncrease frequency

Max Step Load Decrease 100 percent of Service Load at
(wi t hout shut down) .8 PF

Max Time to Start and be Ready to 10 seconds

Assume Load

Max Sunmer Qutdoor Tenp 43. 3 degrees C
(Anbi ent)

Mn Wnter Qutdoor Tenp 4.44 degrees C
(Anbi ent)

Sei sm ¢ Zone 1

Installation Elevation at sea |l evel

1.2.2 Rat ed Qut put Capacity
The generator shall be sized to 350 rated standby KW

1.2.3 Power Ratings
Each standby power engi ne-generator set application shall be capable of 500
cumul ative hours of operation per year with a nmaxi mum peri od of continuous
operation of 300 hours at output capacity.

1.2.4 Transi ent Response
The engi ne-generator set governor and voltage regul ator shall cause the

engi ne-generator set to respond to the maxi num step | oad changes such that
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out put voltage and frequency recover to and stabilize within the
operational bandwidth within the transient recovery tine. The

engi ne-generator set shall respond to maxi mum step | oad changes such that
t he maxi mum vol t age and frequency devi ations from bandwi dth are not
exceeded.

1.2.5 Reliability and Durability

Each standby engi ne-generator set shall have both an engi ne and a generator
capabl e of delivering the specified power on a standby basis with an

antici pated nean tinme between overhauls of no | ess than 5,000 hours up to
400 kWoperating with an 80 percent |oad factor. Two |ike engines and two
i ke generators shall be cited that have perfornmed satisfactorily in a
stationary power plant, independent and separate fromthe physical |ocation
of the manufacturer's and assenbler's facilities, for standby w thout any
failure to start, including all periodic exercise. Each |like engine and
generator shall have had no failures resulting in downtinme for repairs in
excess of 72 hours nor any failure due to overheating during the 2
consecutive years of service. Like engines shall be of the sane nodel,
speed, bore, stroke, nunber and configuration of cylinders, and rated

out put capacity. Like generators shall be of the same nodel, speed, pitch
cooling, exciter, voltage regul ator and rated output capacity.

1.3  CENERAL REQUI REMENTS
1.3.1 Engi ne- Gener at or Set

Each set shall consist of one engine, one generator, and one exciter

nount ed, assenbl ed, and aligned on one base; and other necessary ancillary
equi prent which may be nounted separately. Sets having a capacity of 750
kWor snmaller shall be assenbled and attached to the base prior to

shi pping. Sets over 750 kWcapacity may be shipped in sections. Each set
conponent shall be environmentally suitable for the | ocation shown and
shal |l be the manufacturer's standard product offered in catal ogs for
commercial or industrial use. Any nonstandard products or conponents and
the reason for their use shall be specifically identified in paragraph
SUBM TTALS.

1.3.2 Nanepl at es
Each nmaj or conponent of this specification shall have the manufacturer's

nane, type or style, nodel or serial nunber and rating on a plate secured
to the equipment. As a mninmum naneplates shall be provided for

Engi nes Rel ays

CGenerators Transformers (CT & PT)
Regul at or s

Pumps and punp notors Gover nors

Cener at or Breaker Air Starting System

Econoni zers Heat exchangers (other than base
nmount ed)

Where the foll owi ng equi pnment is not provided as a standard conmponent by
t he di esel engine generator set nanufacturer, the nameplate information may
be provided in the naintenance nanual in |ieu of nanepl ates.

Battery charger Heaters
Swi t chboar ds Exhaust mufflers
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Swi t chgear Si | encers
Battery Exciters

1.3.3 Personnel Safety Devices

Exposed noving parts, parts that produce high operating tenperatures, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. The safety devices shall be installed
so that proper operation of the equipnent is not inpaired.

1.3. 4 Verification of D nensions

Before perforning any work, the premises shall be visited and all details
of the work verified. The Contracting Oficer shall be advised in witing
of any di screpanci es.

1.3.5 Conformance to Codes and St andards

Where equi pnent is specified to conformto requirenents of any code or
standard such as UL, NEMA, etc., the design, fabrication and installation
shall also conformto the code

1.3.6 Site Welding

Structural nmenbers shall be welded in accordance with Section 05090
VELDI NG STRUCTURAL. For all other welding, procedures and wel ders shal
be qualified in accordance with ASME BPV | X. Welding procedures qualified
by ot hers, and wel ders and wel di ng operators qualified by a previously
qual i fied enpl oyer may be accepted as pernitted by ASME B31.1. Wl der
qualification tests shall be perforned for each wel der whose qualifications
are not in conpliance with the referenced standards. The Contracting
Oficer shall be notified 24 hours in advance of qualification tests. The
qgqualification tests shall be perforned at the work site if practical. The
wel der or wel ding operator shall apply his assigned synbol near each weld
he makes as a permanent record.

1.3.7 Engi ne- Generat or Set Encl osure

The engi ne-generator set enclosure shall be corrosion resistant and fully
weat her resistant. The enclosure shall contain all set conponents and
provide ventilation to pernit operation at Service Load under secured
conditions. Doors shall be provided for access to controls and equi pnent
requiring periodic nmaintenance or adjustnment. Renovable panels shall be
provi ded for access to components requiring periodic replacenent. The

encl osure shall be capable of being renoved w thout disassenbly of the

engi ne-generator set or renmoval of conmponents other than the exhaust system

1.3.8 Vibration Limtation
The maxi mum engi ne-generator set vibration in the horizontal, vertical, and
axial directions shall be linmted to 0.15 mm (peak-peak RVMS), with an
overall velocity limt of 24 mm second RMS

1.3.9 Har noni ¢ Requi renent s
Non-1inear |oads to be served by each engi ne-generator set are as

i ndi cated. The maxi mum|inear |oad demand (kVA @PF) when non-Ilinear | oads
will also be in use is as indicated.
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1.3.10 Starting Time Requirenents
Upon recei pt of a signal to start, each engi ne generator set will start,
reach rated frequency and voltage and be ready to assume |load within the
time specified. For standby sets used in energency power applications,
each engi ne generator set will start, reach rated frequency and voltage,

and power will be supplied to the |load ternminals of the automatic transfer
switch within the starting tine specified.

1.3.11 Experi ence
Each conponent nanufacturer shall have a m nimum of 3 years experience in
t he manufacture, assenbly and sal e of conponents used with stationary
di esel engi ne-generator sets for comrercial and industrial use. The
engi ne- generator set manufacturer/assenbler shall have a mnimum of 3 years
experience in the manufacture, assenbly and sale of stationary diesel
engi ne-generator sets for commercial and industrial use.

1.4  SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data

Equi prent and Performance; GA

Cal cul ati ons of the engi ne and generator output power capability, including
efficiency and parasitic | oad data.

Harmoni ¢ and Non-1linear Load Capability; GA

Description of the generator features which mtigate the effects of the
non-Ilinear |oads |isted.

Torsional Vibration; FIO

Cal cul ati ons which show that no damagi ng or dangerous torsional vibrations
wi Il occur when the prinme nover is connected to the generator

Power Factor Capability Curve; FIO

The generator capability curve showi ng generator kVA output capability (kW
vs. kvar) for both I eading and | aggi ng power factors ranging fromO to 1.0.

Cool i ng Equi prent and Perfornance; FIQ

A letter which certifies that the engi ne-generator set and cooling system
function properly in the anmbient tenperature specified.

a. The maxi num all owabl e inlet tenperature of the coolant fl uid.
b. The mnimumallowable inlet tenperature of the coolant fl uid.

c. The maxi num al | owabl e tenperature rise in the coolant fluid
t hr ough t he engi ne.
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Allarm Set Points; GA
The magni t ude of nonitored val ues which define alarmor action set points,
and the tol erance (plus and/or mnus) at which the devices activate the
alarmor action for itens contained within the al arm panels.

CGenerator Data; GA.

Manuf acturer's standard data for each generator (prototype data at the
specified rating or above is acceptable), listing the follow ng infornmation

Tenperature rise in accordance with NEMA MG 1, Part 22
Direct-Axi s synchronous reactance (per unit).

Direct-Axis transient reactance (per unit).

Direct-Axis subtransient reactance (per unit).

Quadr ature synchronous reactance (per unit).

Quadr ature subtransient reactance (per unit).

Zer o sequence reactance (per unit).

Negati ve sequence reactance and i npedance (per unit).
Direct-Axis transient open-circuit time constant (seconds).
Direct-Axis short circuit tine constant (seconds).

The generator kWrating and short circuit current capacity (both
symetric and asynmetric)

Manuf acturer's Catal og; GA

Manuf acturer's standard catal og data descri bing and depi cti ng each
engi ne-generator set and all ancillary equipnment in sufficient detail to
denonstrate conpl ete specification conpliance.

Site Welding; FIO

A copy of qualifying procedures and a |ist of nanmes and identification
synmbol s of qualified welders and wel di ng operators.

Spare Parts; GA

A conplete list of spare parts for each piece of equiprment and a conplete
list of all material and supplies needed for continued operation. Lists
shal | include supply source and current prices. Each list shall be
separated into two parts, those el enents recomended by the manufacturer to
be replaced after 3 years of service, and the remmining el ements.

Trai ni ng; GA
A letter giving the date proposed for conducting the onsite training

course, the agenda of instruction, a description of the video taping
service to be provided, and the kind and quality of the tape to be left
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with the Contracting Officer at the end of the instructional period.

Battery Charger; GA

Battery charger sizing calcul ations.

SD- 04 Dr awi ngs

Layout and Shop Draw ngs; GA.

Drawi ngs shall include the follow ng:

a.

m

As-Bui | t

Base- nount ed equi pnent, conplete with base and attachnents,

i ncl udi ng anchor bolt tenplate and reconmended cl earances for
mai nt enance and operati on.

Conpl ete starting system

Conpl ete fuel system

Conpl ete cooling system

Conpl et e exhaust system

Layout of relays, breakers, sw tchgear, and sw tches including
applicable single line and wiring diagrans with witten
description of sequence of operation and the instrunentation

provi ded.

The conpl ete lubrication system including piping, punps,
strainers, filters, controls and wring.

Location, type, and description of vibration isolation devices for
all applications.

The safety system together with a detailed description of how it
is to wrk. Wring schematics, safety devices with a listing of
their nornal ranges, alarm and shutdown val ues (to include
operation paraneters such as pressures, tenperatures voltages,
currents, and speeds) shall be included.

One-line schematic and wiring diagrans of the generator, exciter,
regul ator, governor, and instrunentation.

Layout of each panel.

Mounti ng and support for each panel and major piece of electrical
equi pnent .

Engi ne-generator set lifting points and rigging instructions.

Drawi ngs; GA.

Drawi ngs whi ch accurately depict the as-built configuration of the
installation, upon acceptance of the diesel-generator set installation.

SD-06 | nstructions

Post ed Data; GA.

16263-9



WEST CONTROL TOVER
ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 00- B- 0026

Posted data including wiring and control diagrans show ng the key
mechani cal and el ectrical control elenments, and a conplete |ayout of the
entire system

Framed I nstructions; GA.
Instructions including: the nanufacturers pre-start checklist and
precautions; startup procedures for test-node, nanual -start node, and
automatic-start node (as applicable); running checks, procedures, and
precautions; and shutdown procedures, checks, and precautions.

SD-08 St atenents
Qualifications; FIO

Docunent ati on to denpnstrate that:

a. Each component manufacturer has a m ni mum of 3 years experience in
t he manufacture, assenbly and sal e of conponents used with
stationary diesel engine-generator sets for commercial and
i ndustrial use.

b. The engi ne-generator set nmanufacturer/assenbler has a m ni nrum of 3
years experience in the nmanufacture, assenbly and sal e of
stationary diesel engine-generator sets for comrercial and
i ndustrial use.

c. The field engineer is qualified to performthe specified functions.

d. Certification that the engi ne-generator set and cooling system
function properly in the ambi ent tenperatures specified.

Wel der Qualification; FIO

Aletter listing the welder qualifying procedures for each wel der, conplete
wi th supporting data such as test procedures used, what was tested to, and
alist of the names of all welders and their identification synbols.

Install ati on Procedures; FIQO

A copy of the manufacturer's installation procedures and a detail ed
description of the manufacturer's recomended break-in procedure.

Li sting of Product Installations; FIO
Alist of five installations using each type of engine and generator
proposed for use. Each conponent used as the basis for the durability and
reliability certification shall be identified in the list. The list shal
give the name of installations, conpletion dates, and nane and tel ephone
nunber of a point of contact.

SD- 09 Reports
Factory Inspection and Tests; FIQO

Si x conpl ete reproduci bl e copies of the factory inspection result on the
checklist format specified in paragraph FACTORY | NSPECTI ON AND TESTS.
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Factory Tests; FIO

a. Aletter giving notice of the proposed dates of factory
i nspections and tests at |east 14 days prior to beginning tests.

b. A detailed description of the manufacturer's procedures for
factory tests.

Si x copies of the Factory Test data described below in 215.9 x 279.4 mm
bi nders having a mnimumof 3 rings fromwhich material may readily be
renoved and repl aced, including a separate section for each test. Sections
shal | be separated by heavy plastic dividers with tabs. Data plots shal
be full size (215.9 x 279.4 mm mininum, showing grid lines, with ful
resol ution.
(1) A detailed description of the procedures for factory tests.
(2) A list of equipnent used, with calibration certifications.
(3) A copy of neasurenments taken, with required plots and graphs.
(4) The date of testing.
(5) A list of the paraneters verified.
(6) The condition specified for the paraneter.
(7) The test results, signed and dated.
(8) A description of adjustnents nade

On Site Tests; GA.

a. Aletter giving notice of the proposed dates of onsite inspections
and tests.

b. A detailed description of the Contractor's procedures for onsite
tests including the test plan and a |listing of equi pnment necessary
to performthe tests.

c. Six copies of the onsite test data described below in 215.9 x
279.4 mm binders having a minimumof 3 rings fromwhich nmateria
may readily be removed and replaced, including a separate section
for each test. Sections shall be separated by heavy plastic
dividers with tabs. Data plots shall be full size (215.9 x 279.4
mm mi ni mum), showing grid lines, with full resolution
(1) A detailed description of the procedures for onsite tests.
(2) A list of equipnent used, with calibration certifications.
(3) A copy of neasurenments taken, with required plots and graphs.
(4) The date of testing.

(5) A list of the paraneters verified.

(6) The condition specified for the paraneter
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(7) The test results, signed and dated.
(8) A description of adjustnents made.
SD- 13 Certificates
Torsional Vibration; GA

Torsi onal analysis and cal cul ati ons which certify and denonstrate that no
damagi ng or dangerous torsional vibrations will occur when the prime nover
is connected to the generator, at synchronous speeds, plus/mnus 10%

Prot otype Tests; FIO

Manuf acturer's standard certification that prototype tests were perforned
for the generator nodel proposed.

Reliability and Durability; GA

Areliability and durability certification letter fromthe nmanufacturer and
assenbler to prove that existing facilities are and have been successfully
utilizing the same conponents proposed to neet this specification, in
simlar service. Certification my be based on components, i.e. engines
used with different nodel s of generators and generators used with different
engi nes, and does not exclude annual technol ogical inproverments nade by a
manuf acturer in his basic standard-nodel conmponent on which experience was
obt ai ned, provided parts interchangeability has not been substantially
affected and his current standard nodel neets the perfornmance requirenents
speci fi ed.

Em ssi ons; GA.

A certification fromthe engi ne manufacturer stating that the engi ne
em ssions neet the federal, state, and | ocal regulations and restrictions
speci fi ed.

Site Visit; GA

Aletter stating the date the site was visited and |isting discrepancies
f ound.

Fl ywheel Bal ance; FIQO

A certification stating that the flywheel has been statically and
dynam cal | y bal anced and is capable of being rotated at 125 percent of
rated speed without vibration or damage.

St andards Conpl i ance; GA

A certification stating that where materials or equi pnent are specified to
conply with requirements of UL, witten proof of such conpliance has been
obtained. The label or listing of the specified agency, or a witten
certificate froman approved, nationally recogni zed testing organi zati on
equi pped to perform such services, stating that the itens have been tested
and conformto the requirenents and testing nmethods of the specified agency
are acceptabl e as proof.

Functional Facilities; GA
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Aletter certifying that all facilities are conplete and functional; that
each systemis fully functional; and that each item of equipnent is
conplete, free from damage, adjusted, and ready for beneficial use.

SD-19 QOperation and Mi ntenance Manual s
Qperation Manual; GA

Si x copies of the operation manual in 215.9 x 279.4 mm binders, having a
m ni mum of 3 rings fromwhich material may readily be renmoved and repl aced,
i ncluding a separate section for each systemor subsystem Sections shal
be separated by heavy plastic dividers with tabs which identify the
material in the section. Draw ngs shall be folded blue lines, with the
title block visible, and placed in 215.9 x 279.4 nmm plastic pockets with
reinforced holes. One full size reproducible nylar of each draw ng shal
acconpany the booklets. Mlars shall be rolled and placed in a heavy

cardboard tube with threaded caps on each end. The manual shall include:
st ep- by-step procedures for system startup, operation, and shut down;
drawi ngs, diagranms, and single-line schematics to illustrate and define the

el ectrical, nechanical, and hydraulic systens together with their controls,
al arns, and safety systemns; the manufacturer's nanme, nodel nunber, and a
description of equipnent in the system The instructions shall include
procedures for interface and interaction with related systens to include
automatic transfer switches, fire alarni suppression systens, |oad sheddi ng
systenms. Each bookl et shall include a conpact disc (CD) containing a

M crosoft Wrd 97 or equal file of procedures. The operation nanual shal
be submitted and approved prior to commencing onsite tests.

Mai nt enance Manual ; GA.

Si x copi es of the mmintenance nanual containing the information described
below in 215.9 x 279.4 mm binders having a m nimumof three rings from
which material may readily be renmpved and repl aced, including a separate
section for each itemlisted. Each section shall be separated by a heavy
plastic divider with tabs. Drawi ngs shall be folded, with the title block
visible, and placed in plastic pockets with reinforced holes. One copy of
the manual shall be provided as an el ectroni c docunent on conpact disc.

The docunent shall be readable by either Mcrosoft Wrd 97 or Adobe Acrobat.

a. Procedures for each routine nmai ntenance item
b. Procedures for troubl eshooting.

c. Factory-service, take-down overhaul, and repair service nmanual s,
with parts lists.

d. A copy of the posted instructions.

e. A conponent list which includes the manufacturer's name, address,
type or style, nodel or serial nunber, rating, and catal og nunber
for the maj or conponents specified for namepl ates.

Si x conpl ete reproduci ble copies of the final relay and protective device
settings. The settings shall be recorded with the nane of the conpany and
i ndi vidual responsible for their accuracy.

Special Tools and Filters; FIQO

Two conplete sets of special tools required for maintenance (except for
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el ectroni ¢ governor handset). Special tools are those that only the
manuf act urer provides, for special purposes, or to reach otherw se
i naccessi ble parts. The tools shall be supplied conplete with a suitable
tool box. One handset shall be provided for each el ectronic governor when
required to indicate and/ or change governor response settings. Two
conplete sets of filters shall be supplied in a suitable storage box.

1.5 STORAGE AND | NSTALLATI ON
The Contractor shall properly protect material and equi pnent, before,
during, and after installation. Stored itens shall be protected fromthe
weat her and contanination. During installation, piping and simlar
openi ngs shall be capped to keep out dirt and other foreign matter.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

2.1.1 Filter Elenments

Fuel -oil, lubricating-o0il, and conbustion-air filter elenments shall be
manuf acturer's standard.

2.1.2 I nstrument Transforners
ANSI Cl12.11.

2.1.3 Pi pe (Sl eeves, Fuel/Lube-G 1, Conpressed Air, Cool ant, and Exhaust)
ASTM A 53, or ASTM A 106 steel pipe. Pipe smaller than 50 mm (2 inches)
igall be Schedule 80. Pipe 50 mm (2 inches) and |arger shall be Schedul e

a. Flanges and Flanged Fittings: ASTM A 181/ A 181M d ass 60, or
ASME B16.5, Grade 1, C ass 150.

b. Pipe Wlding Fittings: ASTM A 234/ A 234M G ade WPB or WPC, C ass
150 or ASME B16. 11, 1360.7 kg.

c. Threaded Fittings: ASME B16.3, Cass 150.
d. Valves: MsSS SP-80, Cass 150.
e. GCaskets: Manufacturer's standard.

2.1.4 Thernmoneter for G| or Water Service

Fl ush-nmounted dial with range to suit the service encountered, standard
with the manufacturer.

2.1.5 Pi pe Hangers

MBS SP-58 and MSS SP-69.
2.1.6 El ectrical Encl osures
2.1.6.1 Gener a

NEMA | CS 6.
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2.1.6.2 Power Switchgear Assenblies
NEMA SG 5.
2.1.6.3 Swi t chboar ds
NEVA PB 2
2.1.6.4 Panel boar ds
NEMA PB 1.
2.1.7 Pressure Gauges
Manuf acturer's standard.
2.1.8 El ectric Mitors

Electric nmotors shall conformto the requirenents of NEMA MG 1. Mdtors
shal | have seal ed ball bearings and a nmaxi mum speed of 1800 rpm Mbdtors
used i ndoors shall have drip-proof frames; those used outside shall be
totally enclosed. Alternating current notors |larger than 373 W shall be
of the squirrel-cage induction type for operation on 208 volts or higher, 60
Hz, and three-phase power. Alternating current nmotors 373 W or snmaller,
shal |l be suitable for operation on 120 volts, 60 Hz, and singl e-phase
power. Direct current notors shall be suitable for operation on 125 volts.

2.1.9 Mot or Controllers

Motor controllers and starters shall conformto the requirenents of NFPA 70
and NEMA | CS 2.

2.2 ENG NE

Each engi ne shall operate on No. 2-D diesel fuel conformng to ASTM D 975
shal | be designed for stationary applications and shall be conplete with
ancillaries. The engine shall be a standard producti on nodel described in
the manufacturer's catal og. The engine shall be naturally aspirated,

super charged, or turbocharged. The engine shall be 2- or 4-stroke-cycle
and conpression-ignition type. The engine shall be vertical in-line, V- or
opposed- pi ston type, with a solid cast block or individually cast
cylinders. The engine shall have a m ninmumof two cylinders.
Opposed- pi ston type engi nes shall have not |ess than four cylinders. Each
bl ock shall have a cool ant drain port.

2.2.1 Transi ent Load Capability

Each engi ne shall be capable of receiving and responding to specified
maxi mum step | oad changes within the transient |oading recovery tine.

2.2.2 Speed Sensor
Each engi ne shall be equi pped with an overspeed sensor
2.3 FUEL SYSTEM

The entire fuel systemfor each engine-generator set shall conformto the
requi renents of NFPA 30 and NFPA 37 and contain the followi ng el enents.
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2.3.1 Punmps
2.3.1.1 Mai n Punp

Each engi ne shall be provided with an engine driven punp. The punp shal
supply fuel at a minimumrate of 200 percent of the expected fue
consunption at 110 percent of full rated output capacity.

2.3.2 Fuel Filter

A mnimum of one full-flow fuel filter shall be provided for each engine.
The filter shall be readily accessible and capabl e of being changed without
di sconnecting the piping or disturbing other conponents. The filter shal
have inlet and outlet connections plainly marked. An indicating
differential pressure gauge shall be provided across the filter.

2.3.3 Rel i ef / Bypass Val ve

A relief/bypass valve shall be provided to regulate pressure in the fue
supply line, return excess fuel to a return line and prevent the build-up
of excessive pressure in the fuel system

2.3.4 Fuel Sensors

Fuel shall be netered to an accuracy of plus or minus 0.1 liter per hour
for that fuel which is consumed by the engine only. A pressure sensing
device shall be installed on the fuel header at the engine.

2.3.5 Fuel Tank

A dual wall sub-base day tank shall be supplied for the generator set. A
dual wall fuel tank shall be supplied for the generator set.

2.3.5.1 Capacity, Standby

Mai n fuel tank shall have a capacity sufficient to operate the generator
set for a mininumof 72 hours at 100 percent standby rated output.

2.3.5.2 Local Fuel Fil

Each local fuel fill port on the fuel tank shall be provided with a
screw on cap, and shall be equi pped with an overflow spill box of m ninmm
7.7 liter capacity.

2.3.5.3 Constructi on

Each fuel tank shall be double wall construction on the bottom and sides
with an inner tank constructed of 4.5 mmsteel. Internal baffles on not
nore than 610 mm centers for truss style support are required. The baffles
shal | separate the fuel supply and return areas of the tank, and all ow for
37.8 liter per mnute fuel flow between tank sections. The outer tank
(basin) shall be constructed of 4.5 nm steel mninum supporting a m nimnmm
6 mmthick top plate. A 50.8 mmbasin drain with plug shall be provided.
The inner tank shall be welded into the basin and seal ed weat her tight.

Each fuel tank shall be no greater than 762 nmin height. Exposed top fue

tank surfaces shall be adequately prepared to serve as an access platform
to the generator set and generator set control panel. Any such surfaces
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shal | have skid resistant decking. Provide personnel steps with handrail at
the control end of the fuel tank

Fuel pickup and return fittings for connection to the engi ne generator set
shal | be provided. Each tank shall have provisions for electrical stub up
penetrations by nmeans of a vertical through-tank penetration. The stub up
penetration m ni mum di nensi ons shall be 457 nm by 508 nmm and shall be

| ocated directly below the alternator electrical connection box.

Each fuel tank shall be phosphate cl eaned externally, and primed and
painted to 0.05 mm DFT for each process.

Each fuel tank shall be capabl e of supporting the operating engine
generator set, and shall be furnished with lifting |ugs capable of lifting
the entire assenbled unit.

2.3.5.4 I ndi cati on and Al arm

The main fuel tank shall have a nechanical fuel |evel gauge and | ow fuel
al arm sending unit set at 30 percent renmining tank capacity. A basin
alarmswitch shall be provided to indicate inner tank |eakage.

2.4 LUBRI CATI ON

Each engi ne shall have a separate |ube-oil systemconformng to NFPA 30 and
NFPA 37. Each systemshall be pressurized by engine-driven punps. A
pressure relief valve shall be provided on the crankcase. The crankcase
shall be vented in accordance with the manufacturer's reconmendati on except
that it shall not be vented to the engi ne exhaust system Crankcase
breathers, if provided on engines installed in buildings or enclosures,
shall be piped to vent to the outside. The systemshall be readily

accessi ble for service such as draining, refilling, etc. Each system shal
permt addition of oil and have oil-level indication with the set
operating. The systemshall utilize an oil cooler as recommended by the
engi ne manuf acturer.

2.4.1 Lube-O | Filter

One full-flow filter shall be provided for each punmp. The filter shall be
readi | y accessi bl e and capabl e of being changed without disconnecting the
pi pi ng or disturbing other components. The filter shall have inlet and
outl et connections plainly marked. An indicating differential pressure
gauge shall be provided across the filter

2.4.2 Lube-O'| Sensors

Each engi ne shall be equipped with |lube-o0il tenperature and pressure
sensors. Tenperature sensors shall provide signals for Pre-H gh and Hi gh
Lube-QG| indication and alarns. Pressure sensors shall be |ocated
downstream of the filters and provide signals for Pre-Low and Low Lube-QO |
i ndi cati on and al arns.

2.5 COOLI NG

Each engi ne shall have its own cooling system Each system shall operate
automatically while its engine is running. The cooling system cool ant

shal | use a conbi nati on of water and ethyl ene-glycol sufficient for freeze
protection at the m nimum w nter outdoor tenperature specified. The

maxi mum t enperature rise of the coolant across each engi ne shall not exceed
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t hat reconmended and subnmitted in paragraph SUBM TTALS.
5.1 Cool ant Punps
Cool ant punps shall be the centrifugal type. Each engine shall have an

engi ne-driven primary punp. Secondary punps shall be electric nmotor driven
and have automatic controllers.

.5.2 Heat Exchanger

Each heat exchanger shall be of a size and capacity to lint the maxi mum
al | owabl e tenperature rise in the coolant across the engine to that
recommended and subnmitted in paragraph SUBM TTALS for the maxi mum sunmer
out door design tenperature and site elevation. Each heat exchanger shal
be corrosion resistant, suitable for service in anbient conditions of
application.

.5.2.1 Fi n- Tube- Type Heat Exchanger (Radi ator)

Heat exchanger may be factory coated with corrosive resistant film

provi ded that correction neasures are taken to restore the heat rejection
capability of the radiator to the initial design requirenent via over
sizing, or other conpensating nethods. Internal surfaces shall be
conpatible with liquid fluid coolant used. Materials and cool ant are

subj ect to approval by the Contracting Oficer. Heat exchangers shall be
pressure type incorporating a pressure valve, vacuumvalve and a cap. Caps
shal | be designed for pressure relief prior to removal. Each heat
exchanger and the entire cooling systemshall be capable of wthstanding a
m ni mum pressure of 48 kPa and shall be protected with a strong grille or
screen guard. Each heat exchanger shall have at |east two tapped hol es;
one tapped hol e shall be equipped with a drain cock, the rest shall be

pl ugged.

.5.3 Thernostatic Control Val ve

A nmodul ating type, thernostatic control valve shall be provided in the
cool ant systemto mmintain the coolant tenperature range subnmitted in
par agr aph SUBM TTALS.

.5.4 Duct wor k

Ductwork shall be as specified in Section 15895 AIR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEM except that a flexible connection shall be
used to connect the duct to the diesel engine radiator. Material for the
connection shall be wire-reinforced glass. The connection shall be
rendered as airtight as possible.

.5.5 Tenper ature Sensors

Each engi ne shall be equi pped with cool ant tenperature sensors.
Tenmperature sensors shall provide signals for pre-high and high indication
and al ar ns.

.6 SCUND LI M TATI ONS

The Iimts listed are applicable only as referenced in this specification
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Frequency Band Maxi mum Accept abl e
(Hz) Sound Level
(Deci bel s)
20-75 87 81
75- 150 77 71
150- 300 70 64
300- 600 64 58
600- 1, 200 61 55
1, 200- 2, 400 60 54
2, 400- 4, 800 60 54
4,800- 10 kHz 62 56

7 EXHAUST SYSTEM

The system shall be separate and conplete for each engine. Piping shall be
supported to mininize vibration. Were a V-type engine is provided, a
V-type connector, with necessary flexible sections and hardware, shal
connect the engi ne exhaust outlets.

.7.1 Fl exi bl e Sections and Expansi on Joints

A flexible section shall be provided at each engi ne and an expansi on j oi nt
at each nmuffler. Flexible sections and expansion joints shall have fl anged
connections. Flexible sections shall be nmade of convol uted seam ess tube
wi thout joints or packing. Expansion joints shall be the bellows type.
Expansi on and flexible el enents shall be stainless steel suitable for

di esel - engi ne exhaust gas at 538 degrees C. Expansion and flexible elenents
shal | be capabl e of absorbing vibration fromthe engi ne and conpensation
for thermal expansion and contraction

.7.2 Exhaust Muffl er

A chanber type exhaust muffler shall be provided. The nuffler shall be of
wel ded steel and designed for outside nounting. Eyebolts, lugs, flanges,
or other itens shall be provided as necessary for support in the |ocation
and position indicated. Pressure drop through the nuffler shall not exceed
t he recommendati ons of the engi ne manufacturer. Qutside nmufflers shall be
zinc coated or painted with high tenperature 650 degrees C resisting paint.
The muffler and exhaust piping together shall reduce the noise level to
| ess than the maxi num acceptable level listed for sound limtations in
paragraph SOUND LI M TATIONS, at a distance of 22.9 m fromthe end of the
exhaust piping directly along the path of discharge for horizonta
di scharged exhausts; or at a radius of 22.9 mfromthe nmuffler/di scharge
pi pi ng, at 45 degrees apart in all directions, for vertically discharged
exhausts, with the engi ne-generator set operating at 100 percent of rated
out put capacity. The nmuffler shall have a drain valve, nipple, and cap at
the | ow point of the muffler

. 7.3 Exhaust Pi pi ng

Hori zontal sections of exhaust piping shall be sloped downward away from
the engine to a drip leg for collection of condensate with drain val ve and
cap. Changes in direction shall be Iong radius. Exhaust piping, mufflers
and silencers installed inside any building shall be insulated in
accordance with paragraph THERMAL | NSULATI ON and covered to protect
personnel. Vertical exhaust piping shall be provided with a hinged,
gravity-operated, self-closing, rain cover.
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8 STARTI NG SYSTEM
8.1 Controls

An engine start-stop switch shall be provided with functions including:
test, reset, manual -run/start, manual stop, and automati c nodes.
Start-stop logic shall be provided for adjustable cycle cranking and
cool down operation. The logic shall be arranged for manual starting and
fully automatic starting in accordance with paragraph AUTOVATIC

ENG NE- GENERATOR- SET SYSTEM OPERATI ON.  El ectrical starting systens shal
be provided with an adjustable cranking linmt device to limt cranking
peri ods from 8 seconds up to the maxi mum duration

.8.2 Capacity

The starting systemshall be of sufficient capacity, at the maxi num out door
summer tenperature specified to crank the engine w thout damage or
overheating. The system shall be capable of providing a nminimmof three
cranki ng periods with 8 second intervals between cranks. Each cranking
peri od shall have a maxi mum duration of 8 seconds.

.8.3 El ectri cal

An el ectrical starting systemshall be provided to operate on a 24 -volt dc
systemutilizing a negative circuit ground. Starting notors shall be in
accordance with SAE ARP 892.

.8.3.1 Battery

A starting battery systemshall be provided and shall include the battery,
battery rack, intercell connectors, spacers, autonatic battery charger with
overcurrent protection, metering and relaying. The battery shall be in
accordance with SAE J 537. Critical system conponents (rack, protection
etc.) shall be sized to withstand the seismic acceleration forces of the
zone specified in paragraph Engi ne-Generator Paraneter Schedule. The
battery shall be lead-acid, with sufficient capacity, at the mininum outdoor

and nmaxi mum out door tenperature specified, to provide the specified
cranki ng peri ods.

.8.3.2 Battery Charger

A current-limting battery charger, conformng to UL 1236, shall be

provi ded and shall autonmatically recharge the batteries. The charger shal
be capabl e of an equalize-charging rate for recharging fully depleted
batteries within 8 hours and a floating charge rate for maintaining the
batteries at fully charged condition. An ameter shall be provided to

i ndicate charging rate. A voltneter shall be provided to indicate charging
voltage. A timer shall be provided for the equalize-charging-rate setting.

.8.4 Starting Aids

.8.4.1 d ow Pl ugs

d ow plugs shall be designed to provide sufficient heat for conmbustion of
fuel within the cylinders to guarantee starting at an anbi ent tenperature
of mnus 32 degrees C

8.5 Exerci ser
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A progranmabl e, timng device or sequential controller shall be provided to
start, operate, and automatically stop the engi ne-generator set to permt
peri odi c operation for a preset period of tine at preset intervals.
Intervals shall be adjustable from1 hour to not |less than 168 hours, and
factory set at 168 hours. Running periods shall be adjustable from60 to
360 m nutes, including the engine cool-down period, and factory set at 90
m nutes. The design of the system exerciser shall include the follow ng
provi si ons:

a. Manual activation swtch.

b. Manual reset switch. Reset switch shall terminate the run period
and activate control logic to return systemloads to the normal or
preferred source, and to shut down the engi ne generator set after
t he cool down peri od.

c. Coordination with the automatic transfer switch controls and | ogic
so that the system|oads are returned to the nornal or preferred
source upon manual reset, and upon | oss of engi ne generator set
out put voltage, if the normal or preferred source is avail able.

2.9 SAFETY SYSTEM

Devi ces, wiring, renote annunci ator panels, panels, etc. shall be provided
and installed as a conplete systemto automatically activate the
appropriate signals and initiate the appropriate actions. The safety
system shall be provided with a self-test nethod to verify its operability.
Al arm signal s shall have manual acknow edgnent and reset devices. The

al arm signal systens shall reactivate for new signals after acknow edgnent
is given to any signal. The systens shall be configured so that |oss of
any nonitoring device shall be dealt with as an alarmon that system

el ement .

2.9.1 Audi bl e Si gna
The audi bl e al arm signal shall sound at a frequency of 70 Hz at a vol une of
75 dB at 3.1 m The sound shall be continuously activated upon al arm and

sil enced upon acknow edgnent. Signal devices shall be |ocated as shown.

2.9.2 Vi sual Signa

The visual alarmsignal shall be a panel light. The light shall be
normal ly off, activated to be blinking upon alarm The light shall change
to continuously lit upon acknow edgnent. |f automatic shutdown occurs, the

di splay shall maintain activated status to indicate the cause of failure
and shall not be reset until cause of alarm has been cl eared and/ or
restored to normal condition. Shutdown alarns shall be red; all other
alarms shall be anber.

2.9.3 Al arms and Action Logic

2.9.3.1 Shut down
Si mul t aneous activation of the audible signal, activation of the visual
signal, stopping the engine, and opening the generator field and main
circuit breakers shall be acconplished.

2.9.3.2 Pr obl em
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Activation of the visual signal shall be acconplished.
9.4 Al ar m Panel

The panel shall be as specified in paragraph PANELS and shall contain the
foll owi ng functions:

Functi on/ Devi ce Al arm Acti on
a. Red energency stop Shut down (push button or
swi t ch)
b. Engi ne overspeed indication Shut down (110 percent of

rated speed)

c. H gh lube-o0il tenperature indication Shut down ( Tenperature as
submi tt ed)

d. Low lube-oil pressure indication Shut down (Pressure as
subm tted)

e. H gh coolant fluid outlet tenperature indication Shutdown
(Tenperature as subnitted)

f. Pre-Low | ube-oil pressure indication Probl em (110 percent of
| ow | ube-o0il pressure)

g. Pre-high coolant fluid tenperature indication Probl em (5
degrees C lower than coolant-fluid outlet shutdown tenperature)

h. Pre-high lube-oil tenperature indication Probl em (5 degrees C
bef ore shut down)

i. Storage tank low fuel [imt indication Probl em (70
percent vol une remai ni ng)

j. Failure to start within the specified tine Probl em i ndi cati on
9.5 Ti me-Del ay on Al arms

For startup of the engine-generator set, time-delay devices shall be
install ed bypassing the | ow lubricating oil pressure alarm during cranking,
and the coolant-fluid outlet tenperature alarm The |ube-o0il tine-delay
device shall return its alarmto normal status after the engine starts.

The cool ant tine-delay device shall return its alarmto normal status 5

m nutes after the engine starts.

.9.6 Renmot e Al ar m Pane

A renote al arm panel shall be 100 percent redundant to the Al arm Panel

.10 GOVERNCOR

Each engi ne shall be provided with a governor which naintains the frequency
within a bandwi dth of the rated frequency, over a steady-state |oad range
of zero to 100 percent of rated output capacity. The governor shall be
configured for safe manual adjustnent of the speed/frequency during
operation of the engine-generator set, wthout special tools, from90 to
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110 percent of the rated speed/frequency.

2.10.1 Gover nor Performance

2.10.1.1 | sochronous CGovernors
| sochronous governors shall maintain the mdpoint of the frequency
bandwi dth at the sane value for steady-state | oads over the range of zero
to 100 percent of rated output capacity. The governor shall be configured
for safe, manual, external adjustment of the droop fromzero to 3 percent.

2.10.1.2 Droop CGovernors
Droop governors shall maintain the midpoint of the frequency bandwi dth
linearly for steady-state |oads over the range of zero to 100 percent of
rated out put capacity, with 3 percent droop configured for safe, manual
ext ernal adjustnent of the droop fromzero to 5 percent.

2.10.2 Bandwi dt hs

2.10.2.1 Mechani cal - Hydraul i c

Hydraul i c governors shall have centrifugal speed sensing and maintain a
frequency bandwi dth of plus or minus 0.40 percent, nmaxi mum

2.10.2.2 El ectrica

El ectrical governors shall have electrical speed sensing and maintain a
frequency bandwi dth of plus or minus 0.25 percent, maxi mum

2.10.2.3 El ectro- Hydraulic
El ectro- hydraul i c governors shall have el ectrical speed and | oad sensing
with a manual | y adj ustabl e bandwi dth of 0.25 to 3 percent of rated
frequency. The bandwi dth shall be set at 0.25 percent of rated frequency.

2.11 ENG NE PANEL

The panel shall be as specified in paragraph PANELS and shall contain the
followi ng itemns:

a. Coolant-fluid inlet tenperature display.

b. Lubricating-oil pressure indicator

c. Lubricating-o0il inlet tenperatures display.
d. Red energency stop (push-button or switch).
e. Run-time neter.

f. Fuel neter display.

g. Fuel -header-pressure displ ay.

h. Tachoneter displ ay.

i. Engine start-stop swtch.
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j. Start-attenpt |ight indicator
k. Lubricating-oil prelubricating punp start-stop swtch.
. Pyroneter display wth selector swtch.
m Al arm Panel .
12 GENERATOR

Each generator shall be of the synchronous type, one or two bearing,
conforming to NEMA MG 1, equi pped with winding term nal housings in
accordance with NEMA MG 1, equipped with an anortisseur w nding, and
directly connected to the engine. GCenerator design shall protect against
nmechani cal, electrical and thernmal damage due to vibration, 25 percent
overspeeds, or voltages and tenperatures at a rated output capacity of 110
percent for prine applications and 100 percent for standby applications.
Cenerator ancillary equi pnent shall nmeet the short circuit requirenents of
NEMA Mz 1. Franes shall be the drip-proof type. For two-bearing
generators, the maxi numvoltage drop due to shaft current through the
generator bearings at 100 percent output capacity shall be |less than 100 nV
wi th seal ed-ball or spherical roller bearings and I ess than 200 nV with

sl eeve beari ngs.

.12.1 Current Bal ance

At 100 percent rated output capacity, and |oad i npedance equal for each of
the 3 phases, the perm ssible current difference between any 2 phases shal
not exceed 2 percent of the largest current on either of the 2 phases.

.12.2 Vol t age Bal ance

At any bal anced | oad between 75 and 100 percent of rated output capacity,
the difference in line-to-neutral voltage anong the 3 phases shall not
exceed 1 percent of the average line-to-neutral voltage. For a

si ngl e-phase | oad condition, consisting of 25 percent |oad at unity power
factor placed between any phase and neutral with no | oad on the other 2
phases, the maxi mum si mul taneous difference in line-to-neutral voltage

bet ween t he phases shall not exceed 3 percent of rated line to neutra

vol tage. The singl e-phase | oad requirenent shall be valid utilizing norma
exciter and regulator control. The interpretation of the 25 percent | oad
for single phase | oad conditions neans 25 percent of rated current at rated
phase voltage and unity power factor

.12. 3 Wavef or m

The deviation factor of the line-to-line voltage at zero | oad and at

bal anced rated output capacity shall not exceed 10 percent. The RMS of al
harmoni cs shall be |l ess than 5.0 percent and that of any one harmonic | ess
than 3.0 percent of the fundanmental at rated output capacity.

.13 EXCl TER

The generator exciter shall be of the brushless type. Seniconductor
rectifiers shall have a mininumsafety factor of 300 percent for peak

i nverse voltage and forward current ratings for all operating conditions,
i ncluding 110 percent generator output at 40 degrees C anbient. The
exciter and regulator in conbination shall maintain generator-output
voltage within the Iimts specified. The exciter shall maintain output
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current at the level and duration required to trip the generator breaker
(I EEE devi ce 52) under fault conditions.

2.14 VOLTAGE REGULATOR

Each generator shall be provided with a solid-state voltage regul ator
separate fromthe exciter, which maintains the voltage within a bandwi dth
of the rated voltage, over a steady-state |oad range of zero to 100 percent
of rated output capacity. Regulator shall be configured for safe manua

adj ustment of the engi ne-generator voltage output w thout special tools,
during operation, from90 to 110 percent of the rated voltage. Regulation
drift shall not exceed plus or minus 0.5 percent for an anbient tenperature
change of 20 degrees C.

2.14.1 Steady State Performance

The vol tage regul ator shall have a maxi mum droop of 3 percent of rated
voltage over a load range fromO to 100 percent of rated output capacity
and automatically maintain the generator output voltage within the

speci fied operational bandw dt h.

2.14.2 Regul at or Bandwi dt h

Regul ators shall have an operational bandw dth of plus or minus 1 percent
of rated voltage.

2.15 GENERATOR | SOLATI ON AND PROTECTI ON

Devi ces necessary for electrical protection and isolation of each

engi ne-generator set and its ancillary equi pment shall be provided. The
generator circuit breaker (IEEE Device 52) ratings shall be consistent with
the generator rated voltage and frequency, with continuous, short circuit

wi t hstand, and interrupting current ratings to nmatch the generator

capacity. The generator circuit breaker shall be manually operated. A set
of surge capacitors, to be mounted at the generator terminals shall be
provi ded. Mnitoring and control devices shall be as specified in paragraph
GENERATOR PANEL.

2.15.1 Devi ces
Switches, circuit breakers, sw tchgear, fuses, relays, and other protective
devi ces shall be as specified in Section 16475 COORDI NATED POAER SYSTEM
PROTECTI ON

2.16 GENERATOR PANEL

The panel s shall be as specified in paragraph PANELS and shal |l provide
controls, gauges, neters, and displays to include:

a. Frequency neter, dial type, with a range of 90 to 110 percent of
rated frequency. Vibrating-reed type meters shall not be used.

b. Voltneter, ac, dial type, 3-phase, with 4-position selector swtch
for the generator output.

c. Ammeter, 3-phase, with 4-position selector switch

d. GCenerator field contactor or circuit breaker and discharge
resistor, if provided.
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e. Voltage regulator control

2.17 PANELS

Each panel shall be of the type and ki nd necessary to provide specified
functions. Panels shall be nounted on the engi ne-generator set base by

vi brati on/ shock absorbing type nountings. |Instrunents shall be nounted
flush or sem flush. Convenient access to the back of panels shall be
provided to facilitate maintenance. Instruments shall be calibrated using

recogni zed i ndustry calibration standards. Each panel shall be provided
with a panel identification plate which clearly identifies the pane
function. Each instrunent and device on the panel shall be provided with a
plate which clearly identifies the device and its function as indicated.
Switch plates shall clearly identify the switch-position function

2.17.1 Encl osur es

Encl osures shall be designed for the application and environnent,
conforming to NEMA ICS 6. Locking nechanisns shall be keyed alike

2.17.2 El ectronic

El ectronic indicating instrunents shall be true RMS indicating instruments,
100 percent solid state, state-of-the-art, mcroprocessor controlled to

provi de specified functions. Control, logic, and function devices shall be
conpati ble as a system seal ed, dust and water tight, and shall utilize
nmodul ar conponents with metal housings and digital instrunentation. An

i nterface nodul e shall be provided to decode serial |ink data fromthe
el ectronic panel and translate alarm fault and status conditions to set of
relay contacts. Instrunent accuracy shall be not |ess than 98 percent for

unit nounted devices and 99 percent for control room panel nounted

devi ces, throughout a tenperature range of mnus 20 to plus 65 degrees C.
Data di splay shall utilize LED or back Iit LCD. Additionally, the display
shal | provide indication of cycle progranm ng and di agnostic codes for
troubl eshooting. Numeral height shall be 13 mm

2.17.3 Par anet er Di spl ay
Conti nuous indication of the tachometer, lubricating-oil pressure, ac
voltmeter, ac ameter, frequency neter, and safety system paraneters shal
be provided. A nonentary switch shall be specified for other panels.

2.18  AUTOVATI C ENG NE- GENERATOR- SET SYSTEM OPERATI ON
Ful Iy automatic operation shall be provided for the foll owi ng operations:
engi ne-generator set starting and |oad transfer upon |oss of normal source;
retransfer upon restoration of the normal source. Devices shal
automatically reset after termnation of their function

2.18.1 Automatic Transfer Switch

Automatic transfer switches shall be in accordance with Section 16410
AUTOVATI C TRANSFER AND BY- PASS/ | NSOLATI ON SW TCHES.

2.18.2 Moni toring and Transfer

Devi ces shall be provided to nmonitor voltage and frequency for the nornma
power source and each engi ne-generator set, and control transfer fromthe
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normal source and retransfer upon restoration of the normal source.
Functions, actuation, and tine delays shall be as described in Section 16410
AUTOVATI C TRANSFER AND BY- PASS/ | SOLATI ON SW TCHES.

2.19 MANUAL ENG NE- GENERATOR- SET SYSTEM OPERATI ON

Conplete facilities shall be provided for nmanual starting and testing of
each set without |oad, |oading and unl oadi ng of each set, and
synchroni zati on of each set with an energi zed bus.

2.20 BASE

The base shall be constructed of steel. The base shall be designed to
rigidly support the engi ne-generator set, ensure pernanent alignnment of
rotating parts, be arranged to provide easy access to all ow changi ng of

| ube-oil, and ensure that alignnent is maintained during shipping and
normal operation. The base shall permt skidding in any direction during
installation and shall withstand and mitigate the affects of synchronous
vi bration of the engine and generator. The base shall be provided with
sui tabl e holes for anchor bolts and jacking screws for |eveling.

2.21 THERMAL | NSULATI ON

Thermal insulation shall be as specified in Section 15080 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

2.22 PAI NTI NG AND FI NI SHI NG

The engi ne-generator set shall be cleaned, prined and painted in accordance
with the manufacturer's standard col or and practi ce.

2.23 FACTORY | NSPECTI ON AND TESTS

Factory inspections and tests shall be performed on each engi ne-generator
set. Each engine and each generator shall be tested by being operated for
at least 1 hour at Service Load before being assenbled into an

engi ne-generator set. Each engi ne-generator set shall be run not |ess than
1 hour at Service Load prior to inspections. |Inspections shall be

conpl eted and all necessary repairs nmade, prior to testing. The
Contracting Oficer nmay provide one or nore representatives to w tness

i nspections and tests.

2.23.1 Factory I nspection

I nspections shall be performed prior to beginning and after conpletion of
testing of the assenbl ed engi ne-generator set. Inspectors shall |ook for

| eaks, | ooseness, defects in conponents, proper assenbly, etc. and any item
found to be in need of correction shall be noted as a necessary repair

The foll owi ng checklist shall be used for the inspection

| NSPECTI ON | TEM (€00 D) BAD NOTES

Drive belts

CGovernor and adjustnents
Engi ne timng mark

Starting notor

Starting aids

Cool ant type and concentration
Radi at or drai ns

NoOohkwWNE
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8. Bl ock cool ant drains

9. Coolant fill |evel

10. Al coolant |ine connections
11. Al cool ant hoses

12. Conbustion air filter

13. Conbustion air silencer

14. Lube oil type

15. Lube oil sunp drain

16. Lube-oil filter

17. Lube-oil -1evel indicator

18. Lube-oil-fill |evel

19. Al lube-o0il |ine connections
20. Al lube-oil lines

21. Fuel type and anount

22. Al fuel-line connections

23. Al fuel lines

24. Fuel filter

25. Coupling and shaft alignment
26. Voltage regul ators

27. Battery-charger connections
28. Al wiring connections

29. Instrunentation

30. Hazards to personnel
31. Base

32. Nanepl ates

33. Paint

34. Exhaust-heat recovery unit
35. Switchboard
36. Switchgear

2.23.2 Factory Tests

The following tests shall be perforned on each engi ne-generator set except
where the conmponent manufacturer's production line test is noted as
acceptable. On engi ne-generator set tests where the engi ne and generat or
are required to be connected and operated together, the |oad power factor
shall be .8 power factor. Tests specified as ML-STD 705tests nay be
perfornmed in accordance with the equivalent NEMA M 1 or |IEEE Std 115, or
| EEE Std 112 tests. Mnufacturer's standard test instruments may be
substituted for test instrunents specified in ML-STD 705 tests, as
approved by the Contracting Oficer. In the follow ng tests where
neasurenents are to be recorded after stabilization of an engi ne-generator
set paraneter (voltage, frequency, current, tenperature, etc.),
stabilization is considered to have occurred when nmeasurenments are

mai ntai ned within the specified bandw dths or tol erances, for a m ni mum of
four consecutive readi ngs.

a. Insulation Resistance for Stator and Exciter Test, per ML-STD 705
nmet hod 301.1: to the performance criteria in NEMA MG 1, 22.51
m ni mum of 1 negohm per 1000 Volts of rated voltage for armature
and field or the recormended pol ari zation index in | EEE Std 43,
whi chever is nore stringent. Generator manufacturer's production
line test is acceptable.

b. High Potential Test, per ML-STD 705 nethod 302.1: to the
performance criteria in ML-STD 705 or NEMA MG 1, 22.51 and the
recommended pol arization index in |IEEE Std 95. Cenerator
manuf acturer's production line test is acceptable.
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C.

W ndi ng Resistance Test, per |EEE Std 115. GCenerator
manuf acturer's production line test is acceptable.

Start-and-Stop Test. Record: the starting tine; engine

manuf acturer's after-starting checks and inspections; readi ngs of
gauges and instrunents; and the tinme to stop after activation of
t he manual energency stop switch. The set shall operate for 5

m nutes at rated voltage and frequency and no load prior to
activation of the manual emergency stop swtch.

The engi ne generator-set shall be operated for at least: 15

m nutes at 50 percent of Service Load; 75 percent of Service Load
for at |east 15 mnutes; 100 percent of Service Load at |east 30
m nutes; and 110 percent of Service Load at |east 30 minutes for
prime rated sets. Readings of gauges and instrunments shall be
checked after each | oad change.

Tor si on-graphic Test, per ML-STD 705 nethod 504.2: to deternine
that the maxi numtorsional stress is 34.5 MPa or |less. The test
shal |l be perforned at a maxi num frequency of 61.8 Hz. and a

m ni mum frequency of 58.2 Hz. Alternatively the engi ne-generator
set manufacturer may submt cal cul ati ons which clearly denonstrate
that the maxi mumtorsional stress is not exceeded.

Overspeed Vibration Test, per ML-STD 705 nethod 505.1a: to the
performance criteria in NEMA MG 1, Part 22. The test shall be
performed at 110 percent of rated speed for 5 mnutes. The

vi bration shall be neasured at the end bearings (front and back of
engi ne, outboard end of generator) in the horizontal, vertical

and axial directions. Vibration anplitude and speed shall be
recorded at one nminute intervals.

Overspeed Protective Device Test, per ML-STD 705 net hod 505. 2a:
to the performance criteria specified in paragraph SAFETY SYSTEM
The engi ne overspeed alarm shall be verified.

Phase Sequence Rotation Test, per ML-STD 705 nethod 507.1: to the
performance criteria shown on the contract draw ngs. GCenerator
manuf acturer's production line test is acceptable.

Phase Bal ance Vol tage Test, per ML-STD 705 nethod 508.1 or |EEE
Std 112: to the perfornance criteria specified in paragraph
GENERATOR.

Vol t age Waveform (Gscill ographic), per ML-STD 705 net hod 601. 1:
to the performance criteria specified in paragraph GENERATOR

Vol t age Wavef orm (Harnonic Anal ysis) Test, per M L-STD 705net hod
601.4: to the performance criteria specified in paragraph
GENERATOR. Hi gh-speed chart recording i nstruments capabl e of
recordi ng transient voltage and speed changes shall be used.

Current Bal ance on Stator Wnding Test, by neasuring the current
on each phase of the winding with the generator operating at 100
percent of Service Load, with the | oad inpedance equal for each of
the three phases: to the perfornmance criteria specified in

par agr aph GENERATOR. This test may be performed using any prine
nover.
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n.

Vol t age and Frequency Droop Test. Perform and record engi ne

manuf acturer's recommended prestarting checks and inspections.
Start the engine, make and record engi ne manufacturer's
after-starting checks and i nspections during a reasonabl e warm up
period. For the follow ng steps, verify that the output voltage
and frequency return to and stabilize within the specified
bandwi dt h val ues foll owi ng each | oad change. The generator output
frequency and line-line and |ine-neutral voltages shall be
recorded follow ng each | oad change.

1. Wth the generator operating at O percent |oad, adjust voltage
and frequency to rated voltage and frequency. Record the
generator output frequency and line-line and |ine-neutral voltages.

2. Apply and drop load equal to the Maxi num Step Load | ncrease
three tinmes in succession.

3. Increase |load to 100 percent of Service Load in steps equal to
the Maxi mum Step Load I ncrease. Adjust the |oad, voltage and
frequency to 100 percent of Service Load and rated voltage and
frequency. No further adjustnents may be nmade to any set controls
after this step.

4. Reduce the load to no load in one step

5. Increase |load to 100 percent of Service Load in steps equal to
t he Maxi mum Step Load I ncrease. Decrease |load to O percent of
Service Load in steps of 10 percent (operate at each step unti

vol tage and frequency stabilization is achieved).

6. Plot frequency vs. percent of rated load. Plot voltage vs.
percent of rated | oad.

7. Calculate the percent droop for voltage and frequency with the
foll ow ng equati ons:

(No- Load Volts) - (Service-Load volts)

Voltage droop %= ----------mmmmmm e x 100

(Service-Load Volts)

(No- Load Hertz) - (Service-Load hertz)

Frequency droop %= ---------mmmmmmm oo x 100

(Service-Load hertz)

Frequency and Voltage Stability and Transi ent Response. Verify

t hat the engi ne-generator set responds to addition and droppi ng of
bl ocks of load in accordance with the transient response

requi renents. Docunent maxi mum voltage and frequency variation
from bandwi dth and verify that voltage and frequency return to and
stabilize within the specified bandwidth, within the specified
response time period. Docunment results with high resolution, high
speed strip chart recorders and express the results as detailed in
M L- STD 705 nethod 608.1. Data taken shall include the follow ng:

Anbi ent tenperature (at 15 minute intervals)

CGenerator output current (before and after |oad changes).
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PART 3

3.

3.

3.

Cenerator output voltage (before and after |oad changes).
Frequency (before and after |oad changes).

Charts of nonentary overshoot and undershoot (generator term na
vol tage and frequency) and recovery tinme for each | oad change
together with the voltage and frequency naxi mum and mni numtrace
excursions for each steady state |l oad condition prior to and

i medi ately followi ng each | oad change.

Charts which show the generator term nal voltage and frequency
transient recovery time for each step | oad increase and decrease.

1. Performand record engi ne manufacturer's recomended
prestarting checks and inspections.

2. Start the engine, make and record engi ne manufacturer's
after-starting checks and i nspections during a reasonabl e warm up
period and no load. Verify stabilization of voltage and frequency
wi thin specified bandw dt hs.

3. Wth the unit at no load, apply the Maxi mum Step Load | ncrease.

4. Apply load in steps equal to the Maxi mum Step Load | ncrease
until the addition of one nore step increase will exceed the
Servi ce Load.

5. Decrease load to the unit such that addition of the Maxi mum
Step Load Increase will load the unit to 100 percent of Service
Load.

6. Apply the Maxi mum Step Load | ncrease.

7. Decrease load to zero percent in steps equal to the Maxi mum
Step Load Decrease

8. Repeat steps 3. through 7.

Vol t age Unbal ance with Unbal anced Load (Line-to-Neutral) Test in
accordance with M L-STD 705 nethod 620.1a: to the performance
criteria specified in paragraph GENERATOR. Prototype test data is
acceptable in lieu of the actual test. This test may be perforned
usi ng any prine nover.

For two-bearing generators, perform Shaft Current Test in
accordance with M L-STD 705 met hod 652. la.

EXECUTI ON
GENERAL
Installation shall provide clear space for operation and mai ntenance in
accordance with NFPA 70 and I EEE C2. Installation of pipe, duct, conduit,
and ancillary equi pment shall be configured to facilitate easy renoval and
repl acenent of nmjor conponents and parts of the engi ne-generator set.
Pl PI NG | NSTALLATI ON

Cener al
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Pi pi ng shall be welded. Connections at valves shall be fl anged.
Connections at equi pnent shall be flanged except that connections to the
di esel engine may be threaded if the diesel-engi ne manufacturers standard
connection is threaded. Except where otherw se specified, welded flanged
fittings shall be utilized to allow for conplete dismantling and renoval of
each piping systemfromthe facility w thout disconnecting or renoving any
portion of any other systenls equi pment or piping. Connections to

equi prent shall be made with flexible connectors. Pipes extending through
the roof shall be properly flashed. Piping shall be installed clear of

wi ndows, doors and openings, to permt thermal expansion and contraction
wi t hout damage to joints or hangers, and shall be installed with a 15 mMm
drain valve with cap at each | ow point.

3.2.2 Suppor t
Hangers, inserts, and supports shall be of sufficient size to accommvpdate
any insulation and shall conformto MSS SP-58 and MSS SP-69. Supports
shal | be spaced not nore than 2.1 m on center for pipes 50 mqm in dianeter
or less, not nore than 3.6 m on center for pipes larger than 50 nm but
smal l er than 100 mm in dianeter, and not nore than 5.2 m on center for
pi pes larger than 100 mm in dianmeter. Supports shall be provided at pipe
bends or change of direction

3.2.3 Fl anged Joints
Fl anges shall be Cass 125 type, drilled, and of the proper size and
configuration to match the equi pment and di esel engi ne connecti ons.
Fl anged joints shall be gasketed and made up square and tight.

3.2. 4 C eani ng

After fabrication and before assenbly, piping interiors shall be manually
wi ped cl ean of debris.

3.3 ELECTRI CAL | NSTALLATI ON

El ectrical installation shall conmply with NFPA 70, | EEE C2, and Section
16415 ELECTRI CAL WORK, | NTERI OR

3.3.1 Vi bration Isolation

Flexi ble fittings shall be provided for conduit, cable trays, and raceways
attached to engi ne-generator sets.

3.4 FI ELD PAI NTI NG
Field painting shall be as specified in Section 09900 PAINTI NG GENERAL.
3.5 ONSI TE | NSPECTI ON AND TESTS
3.5.1 Test Conditions
3.5.1.1 Dat a
Measurenents shall be made and recorded of all paranmeters necessary to
verify that each set neets specified paranmeters. |If the results of any

test step are not satisfactory, adjustments, replacenments, or repairs shal
be made and the step repeated until satisfactory results are obtained.
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Unl ess ot herw se indicated, data shall be recorded in 15 ninute intervals
during engi ne-generator set operation and shall include: readings of al
engi ne-generator set nmeters and gauges for electrical and power paraneters;
oi | pressure; anbient tenperature; and engi ne tenperatures available from
nmeters and gauges supplied as pernmanent equi pment on the engi ne-generator
set.

3.5.1.2 Power Fact or

For all engine-generator set operating tests the |oad power factor shall be
.8 power factor.

3.5.1.3 Contractor Supplied Itens

The Contractor shall provide equiprment and supplies required for
i nspections and tests including fuel, test instrunents, and | oadbanks at
t he specified power factors.

3.5.1. 4 I nstrunents

Readi ngs of panel gauges, neters, displays, and instrunents provided as
per manent equi pnent shall be verified during test runs, using test
instruments of greater precision and accuracy. Test instrument accuracy
shall be within the following: current plus or minus 1.5 percent, voltage
plus or mnus 1.5 percent, real power plus or mnus 1.5 percent, reactive
power plus or minus 1.5 percent, power factor plus or mnus 3 percent,
frequency plus or mnus 0.5 percent. Test instrunments shall be calibrated
by a recogni zed standards | aboratory within 30 days prior to testing.

3.5.1.5 Sequence

The sequence of testing shall be as specified in the approved testing plan
unl ess variance is authorized by the Contracting Oficer. Field testing
shall be performed in the presence of the Contracting Oficer. Tests may
be schedul ed and sequenced in order to optimze run-tine periods; however,
the foll owi ng general order of testing shall be followed: Construction
Tests; Inspections; Pre-operational Tests; Safety Run Tests; and

Per f or mance Test s.

3.5.2 Constructi on Tests

I ndi vi dual conponent and equi pnrent functional tests for fuel piping,

cool ant piping, and lubricating-oil piping, electrical circuit continuity,
i nsul ation resistance, circuit protective devices, and equi pnent not

provi ded by the engi ne-generator set manufacturer shall be perforned prior
to connection to the engi ne-generator set.

3.5.2.1 Pi pi ng Test

a. Lube-oil and fuel-o0il piping shall be flushed with the sane type
of fluid intended to flow through the piping, until the outflow ng
fluid has no obvi ous sedi nent or emul sion

b. Piping which is external to the engi ne-generator set shall be
pressure tested with air pressure at 150 percent of the maxi num
antici pated working pressure, but not less than 1.03 MPa, for a

period of 2 hours to prove the piping has no leaks. |If piping is
to be insulated, the test shall be performed before the insulation
is applied.
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3.

3.

5.2.2 El ectrical Equi pment Tests

a. Insulation integrity tests shall be perforned for cables
connecting the generator breaker to the automatic transfer swtch
in accordance with Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM
UNDERGROUND.

b. G ound-Resistance Tests shall be performed in accordance wth
Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

c. Circuit breakers shall be exanined and tested in accordance with
the manufacturer's published instructions for functional testing.

5.3 I nspecti ons

The foll ow ng inspections shall be performed jointly by the Contracting

O ficer and the Contractor, after conplete installation of each

engi ne-generator set and its associ ated equi prent, and prior to startup of
t he engi ne-generator set. Checks applicable to the installation shall be
performed. The results of those which are physical inspections (1) shal
be docunented by the Contractor and subnitted in accordance w th paragraph
SUBM TTALS. The Contractor shall present manufacturer's data for the

i nspections designated (D) at the tine of inspection. |nspections shal
verify that equi pnment type, features, accessibility, installation and
condition are in accordance with the contract specification

Manuf acturer's statenents shall certify provision of features which cannot
be verified visually.

Drive belts.

Covernor type and features.
Engi ne timng mark.
Starting notor.

Starting aids.

Cool ant type and concentration
Radi at or drai ns.

Bl ock cool ant drai ns.
Coolant fill |evel.

10. Cool ant |ine connecti ons.
11. Cool ant hoses.

12. Conbustion air filter

13. Intake air silencer.

CONOTEWNE
N o/l g

14. Lube oil type. D
15. Lube oil sunp drain. I
16. Lube-oil filter. |
17. Lube-oil |evel indicator. |
18. Lube-oil fill |evel. |
19. Lube-o0il |ine connections. |
20. Lube-oil Iines. |

vvvvvvvvvv:vvvvvvvvvvvvvvvvvvvv

21. Fuel type

22. Fuel -1 evel .

23. Fuel -1ine connecti ons.

24. Fuel |ines.

25. Fuel filter.

26. Access for maintenance.

27. Vol tage regul ator.

28. Battery-charger connections.
29. Wring & term nations.

30. Instrunentation.

ANANAN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN S
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31. Hazards to personnel. (1)
32. Base. (1)
33. Nanepl at es. (1)
34. Paint. (1)
35. Exhaust - heat system (1)
36. Exhaust nuffler. (1)
37. Switchboard. (1)
38. Switchgear. (1)
39. Access provided to controls. (1)
40. Encl osure is weather resistant. (1)
41. Engi ne & generator nounting bolts (application). (1)

3.5.4 Pre-operational Tests
3.5.4.1 I nsul ation Test

Cenerator and exciter circuits insulation resistance shall be tested with
an insulation tester. Stator readings shall be taken at the circuit
breaker, to include generator |leads to switchgear. Results of insulation
resi stance tests shall be recorded. Readings shall be within limts

speci fied by the manufacturer. Mechanical operation, insulation

resi stance, protective relay calibration and operation, and wring
continuity of switchgear assenbly shall be verified. Precautions shall be
taken to preclude damagi ng generator conponents during test.

3.5.4.2 Engi ne- Gener at or Connecti on Coupling Test

VWen the generator provided is a two-bearing machi ne, the engi ne-generator
connection coupling shall be inspected and checked by dial indicator to
prove that no misalignment has occurred. The dial indicator shall neasure
variation in radial positioning and axial clearance between the coupling
hal ves. Readings shall be taken at four points, spaced 90 degrees apart.
Solid couplings and pin-type flexible couplings shall be aligned within a
total indicator reading of 0.012 to 0.025 mm for both parallel and angul ar
m sal i gnment. For gear-type or grid-type couplings, 0.05 mm wll be
accept abl e.

3.5.5 Saf ety Run Test

a. Performand record engi ne manufacturer's reconmended prestarting
checks and inspections.

b. Start the engine, record the starting tine, nmake and record engi ne
manuf acturer's after-starting checks and inspections during a
reasonabl e war mup peri od.

c. Activate the nmanual energency stop switch and record the time to
st op.

d. Renpove the high and pre-high lubricating oil tenperature sensing
elements fromthe engine and tenmporarily install a tenperature
gauge in their normal |ocations on the engine (required for
safety, not for recorded data). Were necessary provide tenporary
Wi ring harness to connect the sensing elenments to their pernmanent
el ectrical |eads.

e. Start the engine, record the starting time, make and record engine

manuf acturer's after-starting checks and inspections during a
reasonabl e warmup period. Operate the engi ne-generator set at no

16263- 35



WEST CONTROL TOVER
ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 00- B- 0026

load until the output voltage and frequency stabilize. NMonitor
the tenporarily installed tenperature gauges. |If either
tenmperature readi ng exceeds the value required for an alarm
condition, activate the manual emergency stop swtch.

f. Imerse the elenents in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenmperature sensors on the engine.

g. Renmpove the high and pre-high coolant tenperature sensing el enents
fromthe engine and tenporarily install a tenmperature gauge in
their nornal locations on the engine (required for safety, not for
recorded data). \Where necessary provide tenmporary wiring harness
to connect the sensing elenments to their permanent electrica
| eads.

h. Start the engine, record the starting tine, nmake and record engi ne
manuf acturer's after-starting checks and inspections during a
reasonabl e warmup period. Operate the engine generator-set at no
load until the output voltage and frequency stabilize.

i. Inmerse the elenents in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Renove the tenporary tenperature gauges and reinstall the
tenmperature sensors on the engine.

j. Start the engine, record the starting tine, nmake and record engi ne
manufacturer's after-starting checks and inspections during a
reasonabl e warm up peri od

k. Operate the engine generator-set for at |least 2 hours at 75
percent of Service Load.

I. Verify proper operation and setpoints of gauges and instrunents.
m Verify proper operation of ancillary equiprent.

n. Manually adjust the governor to increase engi ne speed past the
overspeed limt. Record the RPM at which the engi ne shuts down.

0. Start the engine, record the starting time, nmake and record engine
manuf acturer's after-starting checks and inspections and operate
t he engi ne generator-set for at |east 15 minutes at 75 percent of
Servi ce Load.

p. Manually adjust the governor to increase engine speed to within 2
percent of the overspeed trip speed previously deternined and
operate at that point for 5 minutes. Mnually adjust the governor
to the rated frequency.

g. Mnually fill the day tank to a | evel above the overfill limt.
Record the | evel at which the overfill alarmsounds. Verify
shutdown of the fuel transfer punp. Drain the day tank down bel ow
the overfill limt.

r. Shut down the engine. Renpve the time-delay |ow |lube oil pressure
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3.

al arm bypass and try to start the engine.

s. Attach a manifold to the engine oil systemthat contains a shutoff
valve in series with a connection for the engine's oil pressure
sensor followed by an oil pressure gauge ending with a bl eed
val ve. The engine's oil pressure sensor shall be noved fromthe
engine to the manifold and its normal |ocation on the engine
tenporarily sealed. The manifold shutoff valve shall be open and
bl eed val ve cl osed.

t. Start the engine, record the starting time, nmake and record engi ne
manuf acturer's after-starting checks and i nspections and operate
t he engi ne generator-set for at |east 15 minutes at 75 percent of
Servi ce Load.

u. Cose the manifold shutoff valve. Slowy allowthe pressure in
the manifold to bleed off through the bleed val ve whil e watching
t he pressure gauge. Record the pressure at which the engine shuts
down. Catch oil spillage fromthe bleed valve in a container
Add the oil fromthe container back to the engine, renove the
mani fol d, and reinstall the engine's oil pressure sensor on the
engi ne.

v. Start the engine, record the starting tinme, nake and record engi ne
manufacturer's after-starting checks and i nspections and operate
t he engi ne generator-set for at |east 15 minutes at 100 percent of
Service Load. Record the maxi num sound | evel in each frequency
band at a distance of 22.9 m fromthe end of the exhaust piping
directly along the path of discharge for horizontally di scharged
exhausts, or at a radius of 22.9 mfromthe engine at 45 degrees
apart in all directions for vertically discharged exhausts.

w. Manually drain off fuel slowy fromthe day tank to enpty it to
bel ow the | ow fuel level limt and record the |level at which the
audi bl e al arm sounds. Add fuel back to the day tank to fill it
above low level alarmlimts.

X. Manual ly adjust the governor to speed up the engine to a | evel
beyond the over frequency al arm setpoint and record the frequency
when the audi bl e al arm sounds. Manual |y adjust the governor to
sl ow down the engine to a |l evel below the under frequency al arm
setpoint and record the frequency when the audi bl e al arm sounds.
Return the speed to the rated value. Shut down the
engi ne-generator set.

5.6 Per f ormance Tests

In the followi ng tests, where neasurenents are to be recorded after
stabilization of an engi ne-generator set paraneter (voltage, frequency,
current, tenmperature, etc.), stabilization is considered to have occurred
when neasurenents are mmintained within the specified bandw dths or

tol erances, for a mninmum of four consecutive readings.

.5.6.1 Engi ne Load Run Test

Test the engi ne-generator set and ancillary systens at service load to
denonstrate durability; verify that heat of extended operation does not
adversely affect or cause failure in any part of the system and check al
parts of the system The engine |load run test shall be acconplished
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principally during daylight

hours, with an average anbient tenperature of 25

degrees C. Data taken at 15 minute intervals shall include the foll ow ng:
Electrical: Qutput anmperes, voltage, real and reactive power, power
factor, frequency.
Pressure: Lube-o0il
Tenperature: Cool ant.
Lube-oil .
Exhaust .
Anbi ent .

g.

3.5.6.2

For the foll ow ng steps,

Perform and record engi ne manufacturer's recommended prestarting
checks and inspections. Include as a m ni mum checki ng cool ant
fluid, fuel, and lube-oil levels.

Start the engine, make and record engi ne nanufacturer's
after-starting checks and i nspections during a reasonabl e warnmup
peri od.

Operate the engi ne generator-set for 2 hours at 75 percent of
Servi ce Load.

Increase |l oad to 110 percent of Service Load and operate the
engi ne generator-set for 2 hours.

Decrease load to 100 percent of Service Load and operate the
engi ne generator-set for 2 hours or until all tenperatures have
stabilized.

Renove | oad fromthe engi ne-generator set.

Vol t age and Frequency Droop Test

verify that the output voltage and frequency

return to and stabilize within the specified bandw dth val ues foll ow ng

each | oad change.
i ne-neutral

a.

Record the generator output frequency and line-line and
vol tages followi ng each | oad change.

Perform and record engi ne manufacturer's recommended prestarting
checks and inspections. Start the engine, nake and record engine
manufacturer's after-starting checks and inspections during a
reasonabl e warm up peri od

Wth the generator operating at 0 percent | oad,
frequency to rated voltage and frequency.

adj ust vol tage and

Apply and drop | oad equa
tinmes in succession.

to the Maxi num Step Load I ncrease three

Increase |l oad to 100 percent of Service Load in steps equal to the
Maxi mum St ep Load I ncrease. Adjust the |oad, voltage and
frequency to 100 percent of Service Load and rated voltage and
frequency. No further adjustnents nay be nade to any set controls

after this step.

Reduce the load to no load in one step
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f. Increase load to 100 percent of Service Load in steps equal to the
Maxi mum Step Load I ncrease. Decrease load to O percent of Service
Load in steps of 10 percent (operate at each step until voltage
and frequency stabilization is achieved).

g. Plot frequency vs. percent of rated load. Plot voltage vs.
percent of rated | oad.

h. Calculate the percent droop for voltage and frequency with the
foll ow ng equati ons.

Vol t age Droop percentage = ((No-Load Vol ts)-(Service-Load
Vol ts))/ (Service-Load Volts) x 100

Frequency Droop percentage = ((No-Load Hertz)-(Service-Load
Hertz))/ (Service-Load Hertz) x 100

3.5.6.3 Vol t age Regul at or Range Test
For the follow ng steps, record the output line-line and |ine-neutra
vol tages and frequency after perform ng each step instruction (after
stabilization of voltage and frequency).

a. Performand record engi ne nanufacturer's reconmended prestarting
checks and inspections. Start the engine, nake and record engine
manufacturer's after-starting checks and inspections during a
reasonabl e war mup peri od.

b. Apply load in steps no larger than the Maxi num Step Load | ncrease
to |l oad the engi ne-generator set to 100 percent of Service Load.
Adj ust voltage and frequency to rated voltage and frequency. No
further adjustnents nmay be nade to any set control for the
remai nder of this test except the control panel voltage adjust
devi ce.

c. Renove all | oad.

d. Wile operating at 0 percent of Service Load, adjust the voltage
regul ator to 110 percent of rated voltage.

e. Increase load fromO to 100 percent of Service Load.

f. Decrease load from 100 to O percent of Service Load.

g. Wile operating at 0 percent of Service Load, adjust the voltage
regul ator to the maxi num attai nable voltage or to a val ue just
prior to actuation of the over-voltage protective device.

h. Increase load fromO to 100 percent of Service Load.

i. Decrease load from 100 to 0 percent of Service Load.

j. \While operating at 0 percent of Service Load, adjust the voltage
regul ator to 90 percent of rated voltage.

k. Increase load fromO to 100 percent of Service Load.
. Adjust the voltage regulator to the mninum attai nabl e val ue or

the value just prior to activation of the undervoltage protection
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3.5.6.4

devi ce.

Decrease the load to 0 percent of Service Load.

Wth the data recorded while the voltage regul ator setpoint was at
110 percent rated voltage, calculate the percent voltage droop
with the foll ow ng equation.

Vol t age Droop percentage = ((No-Load Volts)-(Service-Load
Vol ts))/(Service-Load Volts) x 100

Repeat the above cal culation for the data recorded for the voltage
regul ator setpoint of 90 percent rated voltage, and for the
maxi mum and m ni nrum attai nabl e vol tage | evel s.

Covernor Adjustnent Range Test

For the follow ng steps, record the output line-line and |ine-neutra
vol tages and frequency after perform ng each step instruction (after
stabilization of voltage and frequency). Operate for approxinately two
m nutes at each step.

a.

3.5.6.5

Perform and record engi ne manufacturer's recommended prestarting
checks and inspections. Start the engine, nake and record engine
manuf acturer's after-starting checks and inspections during a
reasonabl e warm up peri od

Make initial adjustments to the |oad, voltage and frequency to
obtain rated values. No further adjustments may be made to any
set control for the renmainder of this test except the control
panel frequency adjust device.

VWil e operating at rated voltage and O percent of Service Load,
adj ust the governor to 90 percent of rated frequency or just above
t he underfrequency trip setpoint.

Increase | oad to 100 percent of Service Load in steps equal to the
maxi mum step | oad i ncrease.

Decrease load from 100 to O percent of Service Load. Adjust the
governor control to just bel ow the engine overspeed trip setpoint.

Apply 100 percent of Service Load in steps equal to the maxi num
step |l oad increase and operate for approximtely two m nutes at
each step.

Wth the data recorded while the governor setpoint was at 90
percent rated frequency cal cul ate the percent frequency regul ation
with the foll ow ng equation.

Frequency Droop percentage = ((No-Load Hertz)-(Servcie-Load
Hertz))/ (Service-Loade Hertz) x 100

Repeat the above cal cul ation using the data recorded with the
governor control at just below the engine overspeed trip setpoint.

Frequency and Voltage Stability and Transi ent Response

Verify that the engi ne-generator set responds to addition and droppi ng of
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bl ocks of load in accordance with the transient response requiremnments.
Docurent maxi num vol tage and frequency variation from bandw dth and verify
that voltage and frequency return to and stabilize within the specified
bandwi dth, within the specified response time period. Docunent results

wi th high resolution, high speed strip chart recorders and express the
results as detailed in ML-STD 705 nethod 608.1. Data taken shall include
the foll ow ng:

Anmbi ent tenperature (at 15 minute intervals)
Cenerator output current (before and after |oad changes).
Cenerator output voltage (before and after |oad changes).
Frequency (before and after |oad changes).
Charts of nmonentary overshoot and undershoot (generator term na
vol tage and frequency) and recovery tinme for each | oad change
together with the voltage and frequency naxi mum and mni numtrace
excursions for each steady state |l oad condition prior to and

i medi ately followi ng each | oad change.

Charts which show the generator term nal voltage and frequency
transient recovery tinme for each step | oad increase and decrease.

a. Performand record engi ne nanufacturer's reconmended prestarting
checks and inspections.

b. Start the engine, make and record engi ne manufacturer's
after-starting checks and i nspections during a reasonabl e warm up
period and no load. Verify stabilization of voltage and frequency
wi thin specified bandwi dt hs.

c. Wth the unit at no load, apply the Maxi mum Step Load I ncrease.

d. Apply load in steps equal to the Maxi num Step Load | ncrease until
the addition of one nore step increase will exceed the Service
Load.

e. Decrease load to the unit such that addition of the Maxi mum Step
Load Increase will load the unit to 100 percent of Service Load.

f. Apply the Maxi mum Step Load | ncrease.

g. Decrease load to zero percent in steps equal to the Maxi mum Step
Load Decrease

h. Repeat steps c. through g.

3.5.6.6 Automatic Operation Tests for Stand-Al one Operation
The automatic | oading systemshall be tested to denpnstrate automatic
starting, and | oading and unl oadi ng of each engi ne-generator set. The
| oads for this test shall utilize the actual |oads to be served, and the
| oadi ng sequence shall be the indicated sequence. A voltage and frequency
stability and transient response test shall be perforned for each | oad
change. Data taken shall include the foll ow ng:

Anmbi ent tenperature (at 15 minute intervals)
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3.5.

7

=

Cenerator output current (before and after |oad changes).
CGenerator output voltage (before and after |oad changes).
Cenerator output frequency (before and after |oad changes).

Charts of nonentary overshoot and undershoot (generator term na
vol tage and frequency) and recovery time for each | oad change
together with the voltage and frequency maxi mum and mni numtrace
excursions for each steady state |l oad condition prior to and

i medi ately followi ng each | oad change.

Charts which show the generator term nal voltage and frequency
transient recovery time for each step | oad increase and decrease.

Initiate 1 oss of the prinmary power source.

Verify starting of the engi ne generator set and function of the
automatic transfer switch. Record the time to start and assune

| oad (voltage and frequency neasurenments are required on the |oad
termnals of the automatic transfer switch). Verify stabilization
of voltage and frequency within specified bandw dths.

Verify that the automatic | oadi ng system sequences | oad onto the
systemas indicated. Verify stabilization of voltage and
frequency within specified bandwi dths after each | oad change.

Restore the primary power source and nmonitor transfer fromthe
alternate power source to the prinary power source. Verify
operation and tinme delay settings for the autonmatic transfer
switch. Verify stabilization of voltage and frequency of the
primary system Verify stabilization of the engi ne-generator set
vol tage and frequency at no | oad.

Moni tor the cool -down period for the engine. Record the anbient
tenperature, coolant tenperature, and tine from systemtransfer
until engi ne shut down.

Verify resetting of controls to nornal
nal | nspection

Renove the lube oil filter and have the oil and filter exani ned by
t he engi ne manufacturer for excessive netal, abrasive foreign
particles, etc. Any corrective action shall be verified for

ef fecti veness by running the engine for 8 hours at Service Load,
then re-examning the oil and filter

Vi sual ly i nspect and check engi ne and generator nounting bolts for
ti ght ness and vi si bl e danage.

Start the engine, record the starting time, make and record al
engi ne nanufacturer's after-starting checks and inspections during
a reasonabl e warmup period

Increase the load in steps no greater than the Maxi mum Step Load

Increase to 100 percent of Service Load, and operate the
engi ne-generator set for at |east 30 mnutes.
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e. Measure the vibration at the end bearings (front and back of
engi ne, outboard end of generator) in the horizontal, vertical
and axial directions. Verify that the vibration is within the
same range as previous nmeasurenents and is within the required
range.

f. Renove |oad and shut down the engi ne-generator set after the
recormended cool down peri od.

3.6 FRAMED | NSTRUCTI ONS

Two sets of instructions shall be typed and framed under weat her proof
| am nated plastic, and posted side-by-side where directed before

acceptance. First set of instructions shall include wiring and contro
di agrams and a conplete |ayout of the system Second set of instructions
shal I include the condensed operating instructions descri bing

manufacturer's pre-start checklist and precautions; startup procedures for
test-node, nmnual -start node, and automatic-start node (as applicable);
runni ng checks, procedures, and precautions; and shutdown procedures,
checks, and precautions. Instructions shall include procedures for
interrel ated equi pnent (such as heat recovery systems, co-generation

| oad- sheddi ng, and automatic transfer sw tches).

3.7 MANUFACTURER S FI ELD SERVI CE
3.7.1 Onsite Training

The Contractor shall conduct training course for operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total 8 hours of nornmal working tinme and shall start after the system
is functionally conpleted but prior to final acceptance. The course

i nstructions shall cover pertinent points involved in operating, starting,
stoppi ng, servicing the equipnment, as well as major elements of the
operation and mai ntenance manual s. Additionally, the course instructions
shal | denpnstrate routine mai ntenance operations such as oil change, oi
filter change, air filter change, etc. Two copies of a VHS format video
tape of the entire training session shall be submtted.

3.7.2 Fi el d Engi neer

The engi ne-generator set manufacturer or assenbler shall furnish a
qualified field engineer to supervise the conplete installation of the
engi ne-generator set, assist in the perfornmance of the onsite tests, and
i nstruct personnel as to the operational and maintenance features of the
equi prent .

3.8  ACCEPTANCE
Fi nal acceptance of the engi ne-generator set will not be given until the
contractor has successfully conpleted all tests and all defects in

installation material or operation have been corrected.

-- End of Section --

16263-43



WEST CONTROL TOVER
ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI Cl TATI ON NO. DACA63- 00- B- 0026

SECTI ON 16710

PREM SES DI STRI BUTI ON SYSTEM

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ELECTRONI C | NDUSTRI ES ASSOCI ATI ON ( El A)

El A ANSI/ Tl A/ El A-568- A (1995) Commercial Buil ding
Tel econmuni cati ons Cabl i ng Standard

El A ANSI/ TI A/ El A- 606 (1993) Administration Standard for the
Tel econmmuni cati ons I nfrastructure of
Conmrer ci al Bui | di ngs

El A ANSI/ TI A/ EI A- 607 (1994) Commercial Building Gounding and
Bondi ng Requirenents for Tel econmuni cati ons

El A TSB 67 (1995) Transm ssion Perfornance
Specifications for Field Testing of
Unshi el ded Twi sted Pair Cabling Systens
| NSULATED CABLE ENGQ NEERS ASSOCI ATI ON (| CEA)

| CEA S-80-576 (1994) Comuni cations Wre and Cable for
Wring of Prem ses

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code
1.2 SYSTEM DESCRI PTI ON
The prem ses distribution systemshall consist of inside-plant horizontal
ri ser, and backbone cabl es and connecting hardware to transport tel ephone
and data (including LAN) signals between equipnent itens in a building.
1.3 ENVI RONMVENTAL REQUI REMENTS
Connecting hardware shall be rated for operation under anbient conditions of
0 to 60 degrees C and in the range of 0 to 95 percent relative humdity,
noncondensi ng.
1.4  QUALI FI CATI ONS
1.4.1 M ni mum Contractor Qualifications
Al'l work under this section shall be performed by and all equi pnent shal

be furnished and installed by a certified Tel ecormuni cations Contractor
hereafter referred to as the Contractor. Wth the exception of furnishing
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1

and installing conduit, electrical boxes, and pullw res, this work shal
not be done by the Electrical Contractor. The Contractor shall have the
follow ng qualifications in Tel ecomunications Systens installation

a. Contractor shall have a minimum of 3 years experience in the
application, installation and testing of the specified systens and
equi pnent .

b. Al supervisors and installers assigned to the installation of
this systemor any of its components shall have factory
certification fromeach equi pment manufacturer that they are
gqualified to install and test the provided products. Genera
electrical trade staff (electricians) shall not be used for the
installation of the prem ses distribution system cables and
associ at ed har dwar e.

c. Al installers assigned to the installation of this systemor any
of its conponents shall have a mninumof 3 years experience in
the installation of the specified copper and fiber optic cable and
conponents.

4.2 M ni mum Manuf acturer Qualifications
The equi pnent and hardware provided under this contract will be from

manuf acturers that have a mni mum of 3 years experience in producing the
types of systens and equi pnent specified.

.5 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
submttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts; FIO

Lists of spare parts, tools, and test equiprment for each different item of
mat eri al and equi pnent specified, after approval of detail draw ngs, not
later than 2 nonths prior to the date of beneficial occupancy. The data
shall include a conplete list of parts and supplies, with current unit
prices and source of supply, and a list of spare parts recomended for

st ocki ng.

SD- 04 Dr awi ngs
Prem ses Distribution System GA

Detail drawi ngs including a conplete |ist of equipnment and materi al

Detail drawi ngs shall contain conplete wiring and schematic di agrans and
other details required to denpnstrate that the system has been coordi nated
and will function properly as a system Draw ngs shall include vertica
riser diagrans, equipnent rack details, elevation draw ngs of

t el econmuni cations closet walls, outlet face plate details for all outlet
configurations, sizes and types of all cables, conduits, and cable trays.
Drawi ngs shall show proposed | ayout and anchorage of equi prment and
appurtenances, and equi pment relationship to other parts of the work

i ncl udi ng cl earance for mmintenance and operation
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Record Draw ngs; GA

Record drawi ngs for the installed wiring systeminfrastructure per ElA
ANSI / TI A/ El A-606. The drawi ngs shall show the |ocation of all cable

term nations and | ocation and routing of all backbone and hori zontal
cables. The identifier for each term nation and cabl e shall appear on the
dr awi ngs.

SD-06 | nstructions
Manuf acturer's Reconmmendati ons; GA.

Where installation procedures, or any part thereof, are required to be in
accordance with the recommendati ons of the manufacturer of the material
being installed, printed copies of these recommendations, prior to
installation shall be provided. Installation of the itemw Il not be
allowed to proceed until the reconmendations are received and approved.

SD- 08 Statements
Test Pl an; GA

Test plan defining the tests required to ensure that the system neets
techni cal, operational and performance specifications, 60 days prior to the
proposed test date. The test plan nust be approved before the start of any
testing. The test plan shall identify the capabilities and functions to be
tested, and include detailed instructions for the setup and execution of
each test and procedures for evaluation and docurmentation of the results.

Qualifications; GA

The qualifications of the Manufacturer, Contractor, and the Installer to
performthe work specified herein. This shall include proof of the m ninmm
qualifications specified herein.

SD- 09 Reports
Test Reports; GA
Test reports in booklet formw th witness signatures verifying execution of
tests. Test results will also be provided on 89 mm diskettes in M crosoft
Wrd fornmat. Reports shall show the field tests perforned to verify
conpliance with the specified perfornance criteria. Test reports shall
i ncl ude record of the physical parameters verified during testing. Test
reports shall be submitted within 10 worki ng days after conpl etion of
testi ng.

SD-13 Certificates
Prem ses Distribution System GA

Witten certification that the prem ses distribution systemconplies with
the EI A ANSI/TI A/ El A-568- A standards.

Mat eri al s and Equi pnent; GA

VWere materials or equi pnent are specified to conform be constructed or
tested to neet specific requirenments, certification that the itenms provided
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conformto such requirenents. Certification by a nationally recognized
testing laboratory that a representative sanple has been tested to neet the
requi renents, or a published catal og specification statement to the effect
that the itemneets the referenced standard, will be acceptabl e as evidence
that the itemconfornms. Conpliance with these requirements does not
relieve the Contractor from conpliance with other requirenents of the

speci fications.

Installers; GA

The Contractor shall submt certification that all the installers are
factory certified to install and test the provided products.

SD- 18 Records
Record Keepi ng and Docunentation; GA.

Docunent ati on on cables and term nati on hardware in accordance with El A
ANS| / TI A/ El A- 606.

1.6 DELI VERY AND STORAGE
Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variation, dirt and dust or
ot her contam nants.

1.7 OPERATI ON AND MAI NTENANCE MANUALS
Commercial off the shelf nmanuals shall be furnished for operation
installation, configuration, and mai ntenance for all products provided as a
part of the prem ses distribution system Specification sheets for al
cabl e, connectors, and other equi pnent shall be provided.

1.8 RECORD KEEPI NG AND DOCUMENTATI ON

1.8.1 Cabl es

A record of all installed cable shall be provided show ng termn nating
points and cable test. A licensed copy of the cable managenment software
i ncl udi ng docunentation, shall be provided. |Include the required data

fields for each cable and conplete end-to-end circuit report for each
conplete circuit fromthe assigned outlet to the entry facility.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT
Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products and shall be the
manufacturer's | atest standard design that has been in satisfactory use for
at least 1 year prior to installation. Materials and equi pnent shal
conformto the respective publications and other requirenments specified
bel ow and to the applicable requirements of NFPA 70.

2.2 UNSHI ELDED TW STED PAI R CABLE SYSTEM

2.2.1 Cabl e Insul ation

For each individual Category 5 cable, the insulation, material used on each
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pair shall be exactly the sane in all physical, electrical, and chem ca
respects. The use of Teflon insulated, plenumrated Category 5 cable is
acceptabl e for both plenum and non-pl enum applications. |f Teflon

i nsul ated plenumrated cable is used by the Contractor, it shall be Type
4x0, where all four pairs are Teflon insulated. Type 3x1 and 2x2 are not
accept abl e.

2.2.2 Ri ser Cabl e

Ri ser cable shall neet the requirenments of | CEA S-80-576 and El A

ANSI / TI A/ El A-568-A for Category 5 100-ohm unshi el ded twi sted pair cable.
Cabl e shall be I abel-verified. Cable jacket shall be factory narked at
regul ar intervals indicating verifying organization and perfornance |evel.
Conductors shall be solid untinned copper 24 AWG Cable shall be rated CVMR
or CMP per NFPA 70.

2.2.3 Hori zont al Cabl e

Hori zontal cable shall neet the requirenents of EIA ANSI/TI A/ El A-568-A for
Category 5 horizontal cable. Cable shall be |abel-verified. Cable jacket
shall be factory marked at regular intervals indicating verifying

organi zati on and performance |l evel. Conductors shall be solid untinned
copper 24 AWG. Cable shall be rated CMs or CVMP per NFPA 70

2.2. 4 Connecti ng Har dwar e

Connecting and cross-connecting hardware shall be the sane category as the
cable it serves. Hardware shall be in accordance with and El A
ANSI / Tl AV El A-568- A

2.2.4.1 Tel ecommuni cations Qutlets

Wal | and desk outlet plates shall conme equipped with two nodul ar j acks,
with the top or left jack |abeled "voice" [AM{0001] (RJ-11) and the bottom
or right jack |abeled "data" [AM#0001] (RJ-45). Modul ar jacks shall be

[ AM#0001] the sane category as the cable they term nate and
shal |l neet the requirenents of EIA ANSI/TI A/ El A-568-A. Modul ar jack
pin/pair configuration shall be T568A per EIA ANSI/TI A/ El A-568-A. Mdul ar
jacks shall be unkeyed. Faceplates shall be provided and shall be ivory in
color, inpact resistant plastic. Qutlet assenblies used in the prenises

di stribution systemshall consist of nodul ar jacks assenbled into both

si mpl ex and dupl ex outlet assenblies in single or double gang covers as

i ndi cated on the drawi ngs. The nodul ar jacks shall conformto the

requi renents of EIA ANSI/TI A/ El A-568-A, Category 5.

2.2.4.2 Term nal Bl ocks

Term nal bl ocks shall be wall nobunted wire term nation units consisting of
i nsul ation di spl acenent connectors nounted in plastic blocks, franes or
housi ngs. Bl ocks shall be type 110 which nmeet the requirenents of EIA
ANSI / TI A/ El A-568-A for category 5. Blocks shall be mounted on standoffs
and shall include cabl e managenent hardware. |Insulation displacenent
connectors shall term nate 22 or 24 gauge solid copper wire as a m ni num
and shall be connected in pairs so that horizontal cable and connected
junper wires are on separate connected term nals.

2.3 EQUI PMENT MOUNTI NG BACKBOARD

Pl ywood backboards shall be provided, sized as shown, painted with white or
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2.

Iight col ored paint.
4  TELECOVMUNI CATI ONS QUTLET BOXES
El ectrical boxes for tel ecommunication outlets shall be 117 nm square by 53

nm deep with minimm 9 nm deep single or two gang plaster ring as shown.
Provide a minimum 25 mm condui t.

PART 3 EXECUTI ON

3.

3.

3.

1 | NSTALLATI ON

Syst em conponents and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown. Necessary

i nterconnections, services, and adjustnents required for a conplete and
operabl e signal distribution systemshall be provided. Conmponents shall be
| abel ed at both connection points, outlet port and punchdown bl ocks.
Penetrations in fire-rated construction shall be firestopped in accordance
with Section 07840 FI RESTOPPI NG Conduits, outlets and raceways shall be
installed in accordance with Section 16415 ELECTRI CAL WORK, | NTERI OR
Wring shall be installed in accordance with EI A ANSI/ Tl A/ El A-568- A and as
specified in Section 16415 ELECTRI CAL WORK, INTERIOR Wring, and termna
bl ocks and outlets shall be nmarked in accordance at both connection points,
punchdown bl ock and outlet port. Cables shall not be installed in the sane
cable tray, utility pole conpartnment, or floor trench conpartnent with ac
power cables. Cables not installed in conduit or w reways shall be
properly secured and neat in appearance and, if installed in plenuns or

ot her spaces used for environmental air, shall conply with NFPA 70
requirenents for this type of installation

1.1 Hori zontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that tw sting, stretching or kinking occurs. Cable shall not
be spliced. Cable shall not be run through structural menbers or in
contact with pipes, ducts, or other potentially damaging itens. Placenent
of cable parallel to power conductors shall be avoided, if possible; a

m ni mum separation of 300 nm shall be naintai ned when such pl acenent
cannot be avoi ded. Cables shall be term nated; no cable shall contain
unterm nated el ements. M ni num bendi ng radi us shall not be exceeded during
installation or once installed. Cable ties shall not be excessively

ti ghtened such that the transm ssion characteristics of the cable are
altered. In raised floor areas, cable shall be installed after the
flooring systemhas been installed. Cable 1.8 neters long shall be neatly
coiled not less than 300 nmin di ameter bel ow each feed point in raised

fl oor areas.

.1.2 Ri ser and Backbone Cabl e

Vertical cable support intervals shall be in accordance with manufacturer's
recomendati ons. Cable bend radius shall not be less than ten tines the
out side diameter of the cable during installation and once install ed.

Maxi mum tensile strength rating of the cable shall not be exceeded. Cable
shal | not be spliced.

1.3 Tel ecommuni cations Qutlets

1.3.1 Facepl at es
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As a m ni mum each jack shall be |abeled as to its function and a uni que
nunber to identify cable link

3.1.3.2 Cabl es

Unshi el ded twisted pair and fiber optic cables shall have a m ni num of 150
nm of slack cable |oosely coiled into the tel ecomunications outl et boxes.
M ni mum manuf acturers bend radi us for each type of cable shall not be
exceeded.

3.1.3.3 Pul | Cords

Pull cords shall be installed in all conduit serving tel ecomuni cations
outlets which do not initially have fiber optic cable install ed.

3.1.4 Term nal Bl ocks

Term nal bl ocks shall be nmounted in orderly rows and col ums. Adequate
vertical and horizontal wire routing areas shall be provi ded between groups
of blocks. Industry standard wire routing guides shall be utilized.

3.2 TERM NATI ON

Cabl es and conductors shall sweep into termnination areas; cables and
conductors shall not bend at right angles. Manufacturer's nini mum bendi ng
radi us shall not be exceeded. When there are nultiple systemtype drops to
i ndi vi dual workstations, relative position for each system shall be

mai nt ai ned on each systemterm nati on bl ock or patch panel

3.2.1 Unshi el ded Twi sted Pair Cable
Each pair shall be terminated on appropriate outlets, term nal blocks or
patch panels. No cable shall be unterm nated or contain unterm nated
elements. Pairs shall remain twisted together to within the proper
di stance fromthe termnation as specified in ElA ANSI/TI A/ El A-568- A

Conductors shall not be danmaged when renoving insulation. Wre insulation
shal | not be danmaged when renpvi ng outer jacket.

3.3 GROUNDI NG
Signal distribution systemground shall be installed in the
t el econmuni cations entrance facility and in each tel ecommuni cati ons cl oset
in accordance with EIA ANSI/TI A/ El A-607 and Section 16415 ELECTRI CAL WORK
I NTERI OR.  Equi pnent racks shall be connected to the electrical safety
gr ound.

3.4  ADDI TI ONAL MATERI ALS

The Contractor shall provide the follow ng additional materials required
for facility startup.

a. 10 of each type outlet.

b. 10 of each type cover plate

c. 1 of each type term nal block for each tel ecomruni cati ons cl oset.
d. 1 Set of any and all special tools required to establish a cross

connect and to change and/or maintain a term nal bl ock
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3.5 ADM NI STRATI ON AND LABELI NG
3.5.1 Label i ng
3.5.1.1 Label s
Al'l labels shall be in accordance with EI A ANSI/TI A/ El A- 606.
3.5.1.2 Cabl e

Al cables will be | abel ed using color |abels on both ends with
al phabetical and nunerical identifiers.

3.6 TESTI NG

Mat eri al s and docunentation to be furnished under this specification are
subj ect to inspections and tests. All conponents shall be term nated prior
to testing. Equiprment and systens will not be accepted until the required
i nspections and tests have been nmde, denonstrating that the signa

di stribution systemconfornms to the specified requirements, and that the
requi red equi pnment, systens, and documentation have been provided.

3.6.1 Unshi el ded Twi sted Pair Tests

Al netallic cable pairs shall be tested for proper identification and
continuity. Al opens, shorts, crosses, grounds, and reversals shall be
corrected. Correct color coding and term nation of each pair shall be
verified in the comuni cations closet and at the outlet. Horizontal wring
shall be tested fromand including the term nation device in the
conmuni cati ons closet to and including the nodular jack in each room
Backbone wiring shall be tested end-to-end, including term nation devices,
fromtermnal block to termnal block, in the respective conmunications
closets. These test shall be conpleted and all errors corrected before any
other tests are started.

3.6.2 Category 5 Circuits
Al category 5 circuits shall be tested using a test set that neets the
Class Il accuracy requirenents of EIA TSB 67 standard. Testing shall use
the Basic Link Test procedure of EIA TSB 67. Cables which contain failed
circuits shall be replaced and retested to verify the standard is net.

-- End of Section --
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